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Th© irork 6©ooi?ib©d i n tti© t h e o i © o o n e l s t © o f tm> p & r t e * 
A» Peart 1 a e e c r i b e © tb© e o G p o c l t i o n o l e t t z ^ l e o <m lfi(34g®notis 
©eofi oila* 
B» Pert I I aeals xslttx cos© ronctione of torraliaclf i a t e n m l 
anfi o::' »/i *»misaturatefl ©cia© BM t he i r fierivctiv©©. 
A* ^ e fa t ty aoi€ ooopooiticm of ©is iMl^^xiomi h©rbac©ou© 
seod oil© ha© been dotecnined by uoixie in» OV^  TS*Cm,QhG 
t©Glmiqii©©» Oioio GM l lnoloio acid© %^ r@ fotmO t o b© 
th© predoainaBt fa t ty aoi<3© tn a3J. tb© ©©©tl oil© 
©saniEofi. '2hG ©©©6 oil© of ^* tei^nifo^itts* |1« aia^Aatta 
anfi ^» ©tyJgOETm ar© tmiquo in tba t they contein oloio 
aj!i<3 l inoleio aoiils i» tmusually large aisounts (78 .8 , 
75*3 aiaS 87*1/) r«©peotiv©ly, 
0©©^  oH of f^aatbogylitm if^atma (Uutaeeae) ie a r iob 
eouroe of G»16 monoenoio scte (1?.^) irbioh i© aa u&ueual acid 
amoa^ th© ooiamon unsaturated aoide« fhie monoenoio aoid nm© 
oharaoterised as j(^ft»9«he3ca€©eenoio acid froa the GLC anaiy©ie 
of methylat©^ fragment© obtained by o:^idative oleava^e of the 
acid using pemttn^at«<»periodate r e a ^ n t * 
«» 2 •» 
B*I« £;olTO!seroi2ratloii and a«Be3Wtaratlos of 9*tmdecj^olo aoidt 
9«.tbd«Gy&oio ael^t the peniaXtiniite aoetyXcziic enalog^ ud 
of KWunaeceiioio aeld «ae prepa*«6 by brominatlon asfi dehydro* 
bromis&tion by using oono@iitimted aqii0oi2@ potaeeitzm Iz^roxide* 
Oxj^ erotMpatlon of tliio Gcctylcnic aclfi ^itb reycwplc acotatot 
followed by JUi a^ lttt refluctioo of tho ospserotmriaX lutornediate 
with eofiiiiBJ borohydpia© yielded two pjtidtwsts on© iip.3or aufi <me 
laiiior* <^  th© hoBlQ of opootfSkl, data (ZEt um. an^  Haee) tho 
two ppodmct© wej?® oha^aoteplsed as tO»k®toiaia©eaBoio aoidCzsa^or) 
eaa 9^kotoi2zidec3]ioio aoia (ml&or) as deeoribed laaderi 
CHjC » QmiQn^)^COQB 
( i l ) UaBE^ /^ aOH 
0 0 
Confirmation of the above f^scdits wae obtained aloo by carrying 
oat aold-eatalyaed hydration of ^^tmdeoj^oic acid as given below* 
OH^OiC -(CHgy^ COOU 
0 0 
Identity of lO^ketounaeoanolo acid was establltihed by i t s 
partial sTnthesle from the moid catalysed hydration of 10» 
ttndee3moic acid* 
0 
OolTOQieiPoixratioa oM aeisesrouration of aoetsrXe&lo acid 
appeal^ t© ho a eo»veBloat proceSia?© for th© ©yntu®©!© of ket© 
^©rlvotliree fpoa aoyollc &$et|de&ic ooaipownfie. 
1I« ifaSaitioii of BjIMlibrociofeeiicos© Qulfoaaciiee (HDBBQ) to 
MSitloo of SEUB8 to tofoisal olofialc o©t©i»» ©©thyl 
KViffiSooQKoato Qfforflefi a nlKtur© of on© m&S<^r m& twj OIIIOF 
pfOSttote* IB aufi l^^ opootyol. stwSioo ohoimeteyteoa tliosa to be 
cjothyl tO»feroi50«t WCUwboanoiio malfonomido) )mdGoa»oat6f aetl^l 
iO»t1*Slbroi:!omMl0oc»aooto tm& motfeyl 10*«»feros30» t t-StySiwHy 
cuidoocmoeto* 
flio foiraatioB of 1O»!»roii!Ot^ )'»(^ t>oc0 i^6&%&f<^aoi^ o) 
asauot as the pvoSomiiieiit protootf lias homi attrlbutoS to 
profOFontiaX attack of th© ci&io»ic part of the pcegont 
(smoloophilo} froe a iraetXy tmhis^oreS Qotbsrl^ao eldc of the 
eubetrate (10»iiiiaooe&OQtd}* 
Borraation of /^' •bromoeuXfonaislde Oi^ auot «ae further 
ettpported by i t e oheisloaX oyolieation vlth soaiiiii raethoxlde 
to inethyl 10»11«»(B»be&£^e&ecralfox:tylepii}ino) an<!«oeBoate* 
• 4 • 
m^mm^iGU^)QmQQQCil^ 
v 





caig • OH .(cmg)g«eooeH^ 
• I 
BftOCB^  
Charaotertsaticm of the diferomo oaa brocobyfirln flerlvatlvee 
nas alBO BV^ported by ooeparison vitlh aothentio oortpousSa 
pr0;ipared by bromtaatios 3s€ bypobromication of t0«>wiSeoacioio 
aoid* 
il& Intersetifig obaorrottlon urns tbat during Qjrolitsetloii 
refltzslng with soaitisi m»tho:sid« for a Xtm^fiT tine (t br) open«d 
up tb« asiridine rin^ of tbe addtiot and fumisbed one produot 
out of tba tvo tbooratioolly poeeible isonere* ^ i a vaa 
ebamotariead aa matbyl 10«(ll«betisaaoeulfona2sido}*11«»i»atbozy-
undaeanoate. 
«» 5 ** 
oHj . ^.(CHjJa-cooon, ^^^ era, 
fa ^^ 
A i^i&Teetig^tion of t^e earlieif «oiPk on the asaitloa 
of tiM)BS to interna olefinio oetert methyl oi^9»ootageoenoate 
wa0 aloo eai?ified out* Contrast to the earlier fitieto^St the 
reetjPLte eo far obtainoS shotined tli^t both the tvo positional 
ooti&dGooBoatee or© scttially fonaofi. saie©© /S •bromo!>oisBe»e-
oulfonapiao ad^uots gave acooptabl© anolyQie* 
Mditloa of ntlDBO to th© aet^ gsa Jgage-^-octadeoenoate 
like«le® ylolflea the t»o ^ •bromoboiizeQeei^ lfoBaai^ e afifiucts. 
1. BEDBC 
ii* HeHSOa 
1^ Br Br li 
I 
AsiriaiiiQ fiia/trana 
«M O ** 
XIX« lo&etioii of mettiyX fCV^etotmaecacoate nith tijr i^witolo 
III as att^pt to eyntlioeise ao^eXio totineoles* reaetion 
of l^s^eoio aeid ^ith aoth^X ICWketotmdeoa&oete ifae oarried 
out» fhia reaetion ^riolded tvo nitirogenous ooispotm e^* Qa th« 
baelo of IE and n 3 speotsml. <3ata tlio ooc^oia^e w^re dharao* 
t©ri©®6 ao fatty acl€ Bubetituted amis© ajai tirea dorivativee 
of the paroat ^ t o ootspomiS ao depioto€i below* 
0 
0 0 
CmifIsjsatloa of th© abov© otruottaraa ^ae obtalnod hf ^© 
lieatifioaticm of 9*'anlnononmmiQ aoM as tbi» bs^ roXyaod 
product of tb© tuo nitrogenous aeriiratlTea* 
!?• I'eroji^ r aoi<3 oslSatiosi of otf »/9»imeaturated eotora* 
Attiisptea opoxidation of O^ gt 0^ ^ and C g^t y^mBft*2«»«Boic 
oatare with porbaimolc and i»»ebloroperb»n^oio aoide ylel^«6 
3*k«to aerivatlvast preatimably tbo reaxranead prot^ iaot of tbe 
•ipeotod vpQMl&9* It lias Interesting to obaetre that diuris^ 
the Initial stage epoxide foraation waa doteeted but final 
vork tsp yielded a keto derivatiTe instead of the e:^eoted 
epoxide* fhe etmotua^e of the >»keto estere were imeQUiToeally 
eetabliehed hf XH^  tlM WD& mass spectral studiee WD& by i te 
oonTtroion to J I^iydroxy derivative*. 
ECO H/ 
B • ca . (SI - C00(^ <Moi3Lm^ ^ - ^ • ^ ^ • ^^^h 
(not ieolated) 
B m Q m OII^ » COeOB^  
OB 
B • cHjCci^Jia-i <'^ <cHg>^4*i 00^(0112)^3-
ffee oxelueiv© fo«antlon of 3*'fcoto soter s»a aofi-forestion of 
2-.!c©to ester ae the rearraa^^ proaaot of tfeo ©posidation of 
o<fi^ *tm8att»at©a ester i© intereetiue* ^ poseible ex^icamtioii 
eoiald be ds ifitromoleoiil&r hsf6T0g»n boMiB£; between oeter 
oarboisyl aoa 03 bjrarosjrl in the ^ooXio fora» iftiioJi woald leai 
to a more stable aix raerabereS ring* 
0 0 
a • <^(^^^g**l 0%(Cii2)|4*l OHj-CCHg),^ * 
E » 0 w 01 
' J 
03 '' 
1 m 0 0OH« 
0 
a «» 0 «* CB^  * ooocH^ 
0 
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thesis i0 tha origtoal «ork of tho eaftSidate done maSew 
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Faeih AhBtad 
C 0 ^ f B G 5 ? 0 
Fag© 
2t l&troauotiozi t 
3« PAH? « X. Coi^oeltional StvtSiee on Oeed Oila 
(i> Theoretical 3 
( l i ) fatty BQM atialyeie of seed o l le 1? 
( i i i ) iinaXr^ie of f',|iat?IO,?5yXffi? SiiMm eeea 
o i l «6 
(iir> E9f«i«&e0fl 30 
4* PAHf «XI» B^aetlons of toi^ifiali tutefnia and 
o<r,^«.«acatiiratea aoi^e ana their 
43erivati7e0 
( i ) fbfioretieal 34 
( i i ) Dieotieeioa 7Q 
(a) Solvomerouratiozi and aooorouratioB 
of 9*ttnd©e3raoio ooifi 80 
(b) Addition of Bgi^ibromobeneo&e* 
fiiafonaaido to tonaifiaX and 
intexBsl olefi&io aoide 06 
(o) fieaetioa of metlisrl tO^ketounSe* 
oaaoato with hsrfiraeoio aoia lOa 
(a) Peroxjr aoia oxidation of o^/« 
cmsatiarated eetors 106 
( i i i ) Bxperiamatal 11? 
(iv) Eofertnooa 133 
(v) l^iat of puhXieationo 139 
D 0 M ^  A E T 
The vGTk deeerit>@a in the theeio oooeiate of t^o parte* 
A« Fairt I 6e®erib@s tite oosipositioaal sttzdles on Indigenous 
oee^ oi ls* 
B« Part XI 6eal@ witb 60a« i<®aotioii@ of termijci@3.» i&temaJL 
enfi ex;- t^*»imeaturated soldo ai^ t he i r aerivative©# 
A, "ihe fa t ty aoifi coiapooitlou of s ix inaineaottD herbaoeoue 
eoed o l io hao l»o€» aetorsainefi by ueing Hi, C?, CT^Ccac 
teehisiqtioo. C^elo onS l l co le io acido t^re fomitl to bo 
the prefloffiiiaaat fa t ty aol<20 la a l l thB eeea o i l s 
esKsrlaea. ?lio s©^ oil© of ^» tenulfoliuo* H, euBtjanre 
^^^ 3* ptr i^^um aro taslqti© in tba t they contain o le ic 
and l lnole ic aoiSo ±o tmustially l a r ^ aootmte (1B«8» 
75»3 anS 87, t.^) respect ively, 
Oeod o i l s Of y^BnthoxsrXmn fdatma (Eutaoeae) l e a r ich 
source of C»16 im>noeaolo acid (15<') vhloh 1© m xmuaual aoiiS 
afflo&r the oosiBion unaattsrated aol^e* ^ i a moso«aolo aol(S vaa 
ohaxi%otarlee<S as ola«>9«»he»a6acenoIc acl^ from the ^C analyele 
of rtathylatatf frageteata obtalnad by oxlc'atltre cloava^re of the 
acia vming perBaagnate-parlodate rea^raat* 
9»^dee9coic aoi€« the pe&ultiisate aoetyleslo gsnaloc^ u® 
of tD-tmdeceBOlo aoi(3 was prepaarcwS by bposlnatlon cn^ di«byaj»o*. 
bro^lsation by ueinn oocoe&tmted aqtteoYHo potaseictm h^rozi^e* 
Onymepotiratlon of tbis eootylcaic eoM wltb aerotiric acetatot 
f ©II0W06 by J^ s i tu raduotiost of tbo osyiserotariol i&tarmaaiata 
«ith BOfiitaa bopobydrlflo yielded tvo profiuct© one laa^or aofi on© 
aiaor* Cn tbe baoie of epaotx*^ data (XE^ L..:B aad ilaes) the 
two pro6ttct8 veve oboraotoriBefl ao KUfeototmfiecaaoio aolSdmjor) 
acfi 9-l:otoiaBdeoaaolo acid (ntaor) as aeecrtbefi onderJ 
] (U) i;aBn^A'a«ll 
0 0 
CoBflrmatloa of tfeo aboir© reetaXta woe obtained aieo by carrying 
oet aoid-oatalyead foyfratloa of 9-imd©oyiaoio acid as civea b©X©w» 
0 0 
Xdaotlty of lO-ketoiBJ^eoaiioio acid V&B ©etabllehed h^ i t s 
par t ia l eyatheoio froa tb© add oatalyeed hydration of 1CW 
undeoy&oio aeid* 
H M O O 
ccoa 
0 
appear© to be a oaaveoleat procedure for th© e^thoeie of keto 
fierlvative© fros aosrclic Qoetj^onic eoapouiifi©, 
I I , MeitioB of n,IUfi4brom©be!iseiie etafonamifie (nroBS) to 
tetciinal and latoitsfil olofiaic &elfi©t 
i*jfieitloB of hlSQB to t02r»lEal oXoflnio eotert c e t ^ l 
1CU«a<?.©eaaoate affoxi€o6 a sls:ttjf^ of on© Dajor Eai6 two oioor 
pro€iiot0» IS and i.i3 spectral otisjaioe efcaraoterieea tb^n to b© 
ffiGtb^rl 10*brOEw><»1f*»(I3i»boiiB©no sulfcmeialSo) iii»S@ca]Qoato» notbyl 
10»1t«i6ibro30imCeoa£ioato wo& cotbyl 1(^brono» tl-biyerosy 
unSdOQSoeto* 
S?Ii€ formatioB of 1(WbroaK>f11*(iii»benE®QO0ialfonQai3o) 
a^^uct tm the prefionlaant proawct, tmrn been attributed to 
preferential attack of the pjiioalc part of the reagent 
(nuoleophile) from G t»etly xmbi&Sered mBths^lmke side of tb© 
©txbetrate (tO*ti&5eoenoate)» 
Formation of ^ •bromoewlfonasai^e afi^uot nae further 
supported b^ r it© oheiaioal ojrcXieatlon with ©oSiuni acthoiside 
to Ktethyl lO»11«(&'*ben»eneeulfoziQl^epi9ino) undeoi^noate* 
( i ) BSDBS) ( i i ) HaHSOj 
Br Br 




V5 0 ^ • OH •(CHg)gCOOGHj 
Oharaot«rieatiOB of the dibromo and brtmobjrdritt derivatives 
v&tB eleo supported by oonparleon witb auttientic eoiapoti&ds 
prepared by broffiiaatlon end bypobromlnatlon of tCWtindeoeiiolo 
aoid« 
ka xnterestiAg observation was that during oyolieation 
retltixing vitb sodivai metboscide for a longer time (1 br) opened 
up the asiridine rin^r of the adduot and furnished one product 
out of the two theoretically possible isoaers* This was 
oharaotericed as aethyl lOvCSUbeaseaesttlfonaaido)*! f-meth03cy-> 
undeeanoate* 
a relnveetigBtlott of ^ e earlier irork on t&o addition 
of umBB to iatemal olefialo ©etoff eetlisKL |^ e»9«*ootaideoo&oato 
vae also oarrieS out* GontTory to the oarlior fiMiJoeBt the 
roatilte 80 far obtaixieS ehoimd tbat both the tvo poaitioa&L 
latHBorOf aethyl thraO'»§(10) broi!»>*10(9)-(B»he&£eaeet2lfoBaaido) 
ootai(3eoaxioatoe are aotuallsr fomed* ^eise p «»t>ronol}eoiseiie>» 
culfonasldo addisicts gave aeoeptahl© onalyoie* 
MditioA of UBDBO to the ciethyl trffne«>9»ootadeoenoate 
like^iee yielded the tvo^ *h»»oh©ii&eiieeYilfo&a]Qlde addi»3t8« 
i , umBB 
U , BaHSOj 
Br OH CH--(03U)^Ca • <».(C4L)-rC00Ca-
(OH) (Br) \ // 
I 
Aciridiae S^SatMM. 
In &a Atfmpt to ^mthesiso aoyoiic t«tfmsioles« reaotiim 
of bsr^ .Tfieoio aeld vitti metb^ rl 10»!£etotmd«oanoato mo eftrri«d 
ottt« ThlB rtaotiOB ariel^ed two &ltrog«ne»8 oo^ n^ pousda* On tho 
baeie of ^ eni H^B spaotimi data the ootapoimde vax« obarac-
torieed aa fatty acid eubstlttite^ amide acd tnroa dex>ivatiima 
of tike pavcmt keto ooa^ otma aa depiotad balo«« 
oi^ • c - (cag)g«coccB5 
0 
0 0 
Co&fistsatioa of the above atrtsattirea ^aa obtained bjr the 
iaentifloatlon of 9-*affiljaononanoio aoifi ae the h^^roljraed 
prodittot of the two nitrogenoue derivatlvefi* 
Br« Pevoxar aoia 03£idation of c^  y^^naaattixttted eaters* 
Attempted epoxidation of 0^,§ 0 _ and C^ f^ j£By&S*"^ «'«2^ o^ 
eSteve with pexbens^ oio and ie»»ohloropevbeneoio aolds jrleXded 
3«k^ keto derivativesy preauoably the rearxunged pxoduet of the 
eiq^eoted epoxide* Xt was iaterestia^ to observe that diiria« 
the init ia l s t a ^ epoxide fomtation «ae detected but final 
irork i:^  yielded a Iceto deri^rative instead of the eacpeeted 
epoxide* The struotvres of the >»keto esters vere une^tiiToeaXly 
•iitablieliod hy IE» Mm and mams e|?«otraX »tii£ti«« miA by i t a 
oonirereicm to 3»l)y6ro]qr dari'vati'raa* 
ECO-H/ 
EaBB. 
B ^ 6H «» CH * 0OOOH. 
\ / ^ 
0 
(aott. ieolate^} 
Urn € m QU^^ COCOB^  
0 
OH 
E » C£^(CBg}^g*| OHjCCHg),^*! Qli^ (CHg>|gi» 
^he oxolueive fdnaatloit of >»^ to eet«7 @ad &o&wformatJloi& of 
2*lE9to eeter 00 tli© reairaneed piwStiot of the ©poaldatloa of 
ci^y/$«»tm8aturate6 osrier i e int^Mreetifig* A fOsoibXe oxpXaBatioQ 
0011IS bo && lntr»Er>ol«oiil&r har^vogoa bondiitg betveeo e s t e r 
earbosyl ana C3 b^rdroxyl in tBo enoXio fom» uliioh voold loe^ 
t o a moro stable e iz aoisbered ring* 
Urn C ^ 
OB 
CO C H j ^ " ^ H « 0 « ( H I * > 0 
0 0 
\ ' ' ' 
OH 
OOB^ 
E m C m CB^ » OOOCH^  
0 
E « CaijCCHg)^^*! CHjCCHg)^^*! oa^-CCHg)^^* 
I 
Out of the eatiaatod ^ont wealth (2f30^000 speoids of 
pXe.tite} voTlA t30fim£ktvat9 trnkes vme of Xe&6 thmn i,^ of thi,@ 
plant ^ei^lth* % t97$ about 10*000 eeed o i l s froa epeoiee 
oovericg fOO bot@islo&X fecstliee bave been ohanlcailjr ©er©ened 
end anolysefl for their fatty acid oo^poeltios* Tim ©orlQ 
i36:!!!iii^  for iEreg*etablo olle ^vsring the laet SeoaSo has JUioreaeed 
©sponentlsllyt Ca about 30 nlUloa tooBoe pep anmEa. iTith 
tho gradual laorea©© io the t«>iia population and the expe»elon 
of oil-baeefi InSuutry i t io eKpeoted that e eerlooe ^obcl 
crieio will BTlBe for tho need of oeed o i l s in tho edible and 
nonwedible industfy* 
It io Jjitereetin^ to note that fatty eoide find ueee 
for uhioh parent fate have l i t t l e or no utility* l^tty aolde 
poeeees a degree of polarity# ionie oharaoter and hydrogen 
bond character not typical of fate* Heeent advances in the 
modification of fatty ohemioalc include the introduction of 
elemente» euoh aa fluorine^ phoophoroue» eulfur» nitrogen and 
boron to the fatty acid moleoulea* These developmenta v i l l 
probftbly extend the uti l i ty of fatty ohesiieale in nev and 
ur)fof)?seen naya* 
The variety of products of fat© isnd their coiRponent fatty 
2 
aeiae used in ini^uetiy a&a tb« iaportanee of enseatlal fatty 
aeide in the bio^sjmtheeiG of i^ ^^ ootaa^ endiino have e^v«i riee 
to a eystematio m%M^ of the phyeiealt bioloelo^ and oheoleal 
properties of olle m& fate. Consequently tim progjpa'ome of 
eoreeninc; of tmoultivated seed oile from vild epeolee hae been 
initiated in ©any afivanoefl coimtrleo with a vtmt to seeroh for 
additional reeonrcea of oil@ of potential oomcerolal ^mliio* 
Keoently nev ana intoreetino non^cli^eoical reaotion© have 
been aeecribed that provide nmt rout© to the eyntheoia of a 
variety of fatty acifi derivatives, tao development of epeotro* 
ocopic techniques and aofiem aoparation proceaure© have contri» 
buted much to our reco£^itlon of a variety of novel fatty aoi6@ 
in esietenoo ^ d of their noleoular struotur©» 
International trends in olio and oil»baee€ induetriee 
oho^ that isa^ or advaneee in seed oil teohnoloi^r have con© out of 
intensive ohenioal reaearoh on the natural plant wealth. Althoufh 
India io extren^ly rich In herbaceous flora# the shortage of oile 
and fate ie ohronio and it hae been inereaein^ irith tisie* h^ 
bot8niGo«eh«rieal survey hae earlier beim earried out in eiplos^ 
in^ the natural foreet reeouroee of herbaeeous eeede* Keeping 
in vieir these objectivee it ie considered of interest to start 
a pro^ratme of screening and analyaie of indi^nous seed fats 
and to study the react lone of unusual fatty aoids. h successful 
achievmsent of this aia of reeeeroh would help to exploit the 
minor seed oils available in the country as well as to study 
the chesiistry of novel fatty acids and their derivatives. 
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P l ^ t epeoies htsfre earl ier bees botanioowoh®: icaXly 
ocreeiiee a© part of a procf^mao to aovelop now oil::eee6 orop0» 
B©08©ro!i proleote on th© eearob for new cotiree© of vo^tabl© 
o i l s ©ro bf)in{i csarried out by oi l ch©?.i©te of e nt$:;b€r of 
ooiffitrioc of th® mjria. TMB tjrpo of rcsoGrcb hae lea to the 
eevolopcsont of no« oi l ©eeas ©uoh as rapo ee©a in Canct^ at 
Coy&beac aM Caiffiomsr in U.C.A, fjna Gtmflo«©r in t.c.K^i*, & 
ctjcber of nattmil ffeto onQ oilo ere non-e^lbl© BM r^inly i^ infi 
UG© in varlotto infitiotriGO Jitio eoapo acS ^otorcentst te^tiloof 
point© enfi vnmichco* pris t ine inke, lubrlcanto* cossiotio and 
pba3?aacoutiCBlc» Cee^ oilo rich in «n\aoial fatty aoiSo have 
al®o boon ooEEieroially o»ploit©6 for the ut i l isat ion of fatty 
acifio in a variety of auaillmry inau0tri®6» 
it 1© iaportant to not© that out of the ©stlaatca total 
of SiSOfODO ©pecie© of plants only about 10,000 seed oil© bsv© 
b@en ohomioally ©erooneS* ^^ ur country i@ eattromoly riob in 
herbaceous flom* Lo botanieo«oli@rio@l aurvoy bf»© enrl ier 
been carried^ out in explorinr our natural forest roeouroes of 
berbaoeou© oil— exudinfr plant© anfi in stu^yinc tb© oi l ©eed 
potential of th© wil€ flora* 
1^pT0v«d QS*Q aa6. other ohroaatographio aethoSe har« ltd 
to tti« ^iMcm^tf of a variety of u&usoaX fatty acids is «««d 
fate* Hetpin^ in view tbe iise of vork described in this 
ttieeiSf a brief aooount of the oootirreaoe» detection and 
method of loaalyeia of eeed oil fatty aeids ie given here* 
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Tb& eooaoo fatty aoi£e of plant origin oontais even 
ntSB'ber. of oarbon atoise (4*S4) in straight ohaita irith a tesmin^ 
onrtoiorl group and csay fe© folly eattiyatea or ooBtain onet t¥0 
or eoro iv^ to eis) double bozii8f vMoh cjonerally but not al^ ay@ 
hs9© a itlj^oozifi^uratioii* ^ 0 imnbor of kncmn fatty ooi€0 la 
now over 300 one the mmher i s increaeiO0 rapMly* It ie 
Bvarprl&tDs that t i l l 1965 only 80 natural C.- fatty ecMe irere 
kno^ n out of wMolt tsore than half ^ere ^iocoveretS only during 
th© period 1960i^ 5» Uurtac tlie ps^ et €ecaa© on iss^Binc RUEber 
of n(m ©IJS aov®l fatty oeifl© Jbav© boon fiisoo^eroe poosesoln^' 
Btruotural feature quit© unusiuel DccorCtne to our earlier oonc©pt» 
In 8;66ition to t!s© t^mo oociaon oett2rQtefi| monoeooio onS C|g 
polyunsaturatea fatty aoi^ ©^ plant lipiCe nay ocmtain a wiC© 
variety of imu@ual fatty aoide not founa in tite anioal kingdom* 
S?h^ inc^u^e aoetylenio bonf § eon|i^itod« ©ootyl^iie and otbylmiio 
bonSe* allenlc groupt cyoloproponCf cytdLopropenOf oydopentcn© 
and furan rin^^t opoxjr > bydrosyl anf keto c^ 'oupe as^ dottle 
bon£0 of both the sXMr and jtsaiUH i^^ ifi^ Wrfiticiia m& eeparatod 
by sioro tban one aatbylene group* Two or !sore of tbaso functional 
irroupe nty os oooaeloa be found In a ais^le fatty cieid* The 
atrooturaa of tbtaa unusual fatty aeida of plant origin have 
been eomprohenaively ravievad by Snitb • 
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3a r«eent years among 0^ ^ aoide aono tmsattiratioa has 
heen foimd at positione 3* 5i 6 m& 11* 0Q8atiix>atio& at the 
7 positioQ of th@ C|^ fatty aoia ohain ha© not 00 far defcone* 
trated in eoo6 oils* iHj^S-tmeaturation in plant aourcee have 
h«^i i*opoi«ted in tiro aeod oiie roo<mtly» mx iiist»3§9 and 3$9tU 
aoiSe have been reported in tho aeed oiio of SOSM. iS^iSiS^ Qxi6 
£iacU ISat^lWle roepeotiwly. ?©ry reoeatly U •S raonoenes, 
hav© hQm fmm In the eeea f^t of grgyUlta aESfeiafiM^ *^ C^ g mono-
unaatnration in ©eed fate to not an oonion ae C^ t^ thotz^ h 
asiaviet C|g aoiCe EionownQQtni«ation has been fotsaa at the 
poBitione 9f5t6f3 sttfi 7* ^ 0 poitjaatnge of those hosadoceaoio 
aoiee to not ven-hid. . & 1971 Cp^oor ai^ co^r,or«« Uave . 
reported th© preeenoe of 02.^  hosa^eo^iiifir^^Qoio eoiC* Poir 
other 0606 oile"*® ha'^ e been i?©port©fi to oontain hosajQee-fiie* 
9«»enoio ACid ao o©e6 oi l conotittjsnt©* 
Host of th© nnuetiai aoi€© oocnr in oboottre eeelt oilOt 
bnt a few have oomeroiai importanoe OF are ii!!portent aa bio* 
eynthetio preoureore of other aoid@« im laea of th© co!i3pI©3city 
and diversity of fatty aei<3e oan be obtained from t^m ooourreaoe 
of a variety of oxygenatea aoids in the eeed oils* fhe only 
hydroa^atefi vegetatle oi l available at present ae a eoismeroiiil 
eoseo^ity is eaetor oi l belonfrin^ to i^ uphoirbiaoeae familyt 
vhioh eontaine rieinoleio «(f1P«(4)*12»hydroay«ootai3eG«»£|jgt»9**enoioJ7 
aoi€ as a major eomponent* teeently Ui^aiqni £j^  ftl«' have 
aieoovered this aeid ae a iiajor coaponent of aiptage seed oil* 
in ieojmv of rioino3keio aoia (ieoriolAoleiOt ^-^h^rox^f^^sigf^^^ 
oot&6ocezioi<?} vae first rsportefi by Giinetone in seoa o i l s of 
/ipocjmticea©. Eocoatiy in owt lerljoyatory this ©ei^  tae been 
fotmd io b© t^ © mjor ocr^ c^noat of tJi© fatty aoi^e pi?eseat in 
tfra.dltl.5 IteQltgylii ati6 £• tOMnltafa eoea oile^* A hi^lier 
ho3ol06»© o^ riolnoleio aoi6i l©eq\2©yolie /"(*)«»t4*liy6ro3Q^* 
fijL^llt^icoeenoicu/ sold hsB been fiiecovere^ in tb© eonus 
10 I«6aQtiei*©llEii of Crttcifora© by feith one coi«R33?lc©rs • Antoiwet 
in byCro:^ di©noi^ fatty ©oi^s fjpos plant lipids xmB initiated 
in 1960 by tbo dii^ovory of aimo2?|»boeolio jf"(C)-9»^ Crtr3Ky«»i3taijfl» 
^ t^ JiXiSJBh'^ '^^ otaOoooiClienoie^  &oi(3 by Oait^ end coworkor© • 
Ginoo that fiieeotrery^ r©lot©d aoifle 9-!3y<3rosy^10»12-octadeo®» 
eienoic t coriolio^^*^^ (1>'!^rosy-9» 11-ieoi!i©r)» fienaipolic'^ 
/*12mh!r6TOWp^tt3»^m uifi»15»oetcQ®cefiiecoio)J7 o^ oC-bydrosy 
linolenio^^ (2»l2ydx>oiQr»fiJ^ 99 iSlfi^ lSt £|£«>15-K)ota6ecatrienoio) 
Qcie>e have been dieoovored in ^ o seed oile* I^ w aoide tritb a 
bySrosyl grov^ alpba to tbo oasbossyl funotion bav© boeai reported 
a© natiarally oootsrrin^ oonetitt}©nt in ©©©a oils* Hocently ©n 
unoaturated O^ o^c <»bydroiy aisiS MB been Sieoorered in seed 
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o i l of .^Oxia ttHtfttlfin (lebiate©) by iSobannon ana coworker© • 
Ar^aonic acid i f (4<)»6»bydrozy«6-<s©tbyl«»9»03EO-ootaco8anoiejr 
was recently fliscoirered by Eutaiini''^ in ATimigaft mnilCflltn 
eeed oil* Naturally oeourrin^ osyc^enated fatty acids are widely 
dietribtited in we^table oil©* £v-iaenoe aooi2»!iilated during 
tbe past 20 years indicates that mail amoiints of oxygenated 
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AoXfB ge]ifts«13.y ooeur in seed otXm *^ These rinor eofietitueats 
are preaomiaaa^y a alsture of epoiy acid ana aoMs wltli bydrosqrl 
grot]^ a6 jaoant to eoajtigate^ wuBaturatloa* l^ pos;^  acids have 
be@a rofcrtea ia the seed oiXa froB raore tliafi 60 species ia tg 
plaat fa'sUies* Th& f irst epos^ aoia <vexzioIio) ^as €iieoovercd 
ia t954« Curiae tli© next five year© tliree aew eposy eciis» 
£|j|»9»10*6po3qr^«l^ft»l2»octaiec6aoict £jj|!»15t16»epo3!!y>»fi2iSh9» 
Sii^%2moot&&e<m&tem>to and £lie»9»lO«ep02y«<»OGtGaec^ ioio iiere 
discovered in 1959» S^ jo more eposy aoida irero fliecovere^li 9t10» 
@posy«f|iS&Q 3^*ili;jy&t^ *^>G<3taae^ noie aa^ 9»10i-epozy^ »oota€ee«*1S«> 
ynoic'" aoiCe* flaaay other eeefi oile Isave been ©Iaj«n to ooataia 
eposy oooponoat in tsiaor aaotSEatOt not fialXy c£sireotericefi, anfi 
a triaeepreaa fiietribation of ttioeo ecifis ia nature io now 
beoosiac reco^Dieci* 
Otrangely enough an interesting aerie© of aoetylcnio 
acids bave been founS to orsta? in oeed oila, Creponyaic aoi<3 
(oota6ec«>i2&fi»9«»en»t2<»yBoio ) i s ioqportiSBt ae a precursor of 
a coaplex series of poiyynoic metabolite B .. ilithouc^ orepenyaic 
22 acid «as 6i6cotpered in t9C4 in the seed oi l of Gyepie foctida « 
an altenvRtive eo\irce of thie aoifi ia Bausat^ft cftndif*^ft seed 
oil has been reported by Saith Jr»^ Eeceatly tuo previously 
unl3to«a tBLtty aeidst 17'»ootadecea»6»yaoic and 6««ieo8ynoic acid 
have been reported by PeaiA a l &k*^^ *«>si the seed oi l of 
Alyirafloa imiogtiboides (eimaroubaoeae)* %dr03Qr aoetylenio acids 
tend to occur in fairly large proportion in seise of the species 
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ths t eofttmlii sottyieaio ao£6« One of t}io8« i s tli« flr@t O^ i^  
fa t t^ acid '?i»!arai?e«y*tyiiiis>*t 0* 16**h®t>tad#eaeiea*8*5moic ^ foimd i» 
^ita&tity la a m^ oil* I t ai^peare that hy&To^ aoatylenlo 
aGiS© ar t 8«arl|r aa tsuisiasotta ae li^r^roay oleficio aoi^e in ea«d 
oilQ* '^ i^iesa n&mt fattir aaida ax« maw oonaidarad to b® tlia 
lodiaol key iatawaadiatae in tlia t>ioi^aetia emx^mvBton of 
liBolaie to ooajueatad triaaoie aoida* %e Sy^ftS^tfiaisa aoia 
(Y*3,iiioi©aia) Itaa hmtm® of tatat»®at aa a atar t ia^ oa tav i^ 
for ttia ©s^tliaaia of a l l |fslf»*8» 11«14«»'aieoaatrianoio aoiat wMoIi 
la tli^i o^vaytaS to proata^aaaia B|* V^v^ teaaatlf Boliaaaon 
Milk* ^ ' ^ <liaoovaz«€ V^^IIaoleaio aoi€ in Mev aaaS oil* 
%pM»0 aM CMafeoiffl ' te^9© ©af^aat^ tiiat the praaaooa 
or aba^aoa of a partioKi&ar aoi6 e ^ ooaetittxta a aaafiO. oti^ soi* 
taxoaosio cliaf^otar of a^oi f io pX&mt famllias* 
Baomsttlyt fatty aoi6© that ©oatata aa allenie crovi^ hssm 
hmn i iaoo^es^ la e@&0i oile* ^aballeaio aeid /*C<»)«>oeta£eoa»5» 
MiaaolcuJ m0 f i ra t iaolataa W Ba#y ana oonorka^a^^ ia tha 
aaad oi i of l^aoi^otie n^ataefoiia* fh© nanaat allettic fatty 
aolif 3.affia&e3.1aaie aoiS ./*(«*)«*oetaafeeai*>5«€*tf«Ba*16«»tyifaioicL7 
ha . ».«> »per t .« In t h . ^^ oU of £ « ^ pjaeaESB^^ » 
ai^peara tbat labaileaio aol^ la a a iat lagaiel i l^ otianotaxoaosio 
feature of tbe feaily l<ablatae« la our laboratory aaotber 
epeeiea of liabiatae» l»eaoae oet)halettta^ baa been fouad to 
ooataia laballeaio aoid aa a laa^or oonpoaeat of tbe aeeS oil« 
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/Usoag the naturally oocurring oyoXio t&ttjy adds th« 
oyolopropeme and 07oXop«iit«>2-eiia aoida bova bae» rapcrtad in 
eaad oils* Boaidaa tlia nalX too«n ehatHooogrict hydnocaspiet 
eteroullo and SAlvalie aeids^ the raoantXy olfiraotarieaA aolde 
ar . irteroUljBle'' (0,9-st l«l«o-ootad,e. .8-en^17.^1o).3-
hydroxy atercBaXo^^ eafl dlhyfiroay st«r«r«Xlc^*^» Ths aoat 
axotio oyoXofuianoie aoiS ^8*(5-h©iylfBaryX*2-)«*ooteiiolQj^ ha© 
hce& discovered hy ilorri© j& a3l«^ ii^  ^^^ ®oo^  oiX of Katoeag^^ 
91tS^§eU9m%§f faaiXy SaataXaeeaa, la the aereeBiBg of 
herhaceouo se®6 olXe now in pro^resB in thio XQl>oratory» i t 
vae foim6 that two spooleo of tLio ^im© pMpi (llaXir&caae) wore 
fow5fl to yioXe oiXo eootaiBli^ hoth eteretiXio exxd caXveXlo aoide^ • 
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h^©0© aoids htsre aXao baan foaoQ to ocotEp ia the seed oiXe of 
i?>Xlhgifi Bartl.Qterail0 e^ ^ g.gntiaffetgfl P^amiCfa <^^ fa^Uy riaXvaoeae 
sad BteroaXiaceaOy rocketiv^eXy « 
li 
PMMfw^m' mufm 9? urn mm 
Oheailoal eereenlne of 89«d oiXe earried 01x6 in r«e«&t 
yeare has ehotiB that o i l s oontaining uausQal fo&otione oft«& 
Q&ve n&escpeoted response to anal^ical pTQee^vttee ia frequent 
use* Ourprieiogiy a partiouiar seed oiX analysed by Sif foment 
i^ orkere ttsing different prooeSart tme b©@n found to oontain 
unusual oinor eos^onent aoids* ilhis ooi^iexity inherent in t!ie 
analysis of fatty aoi<3e lias oreateS many problems in their 
deteotion» eeparationt isc^atimi eM struoture 6oteroi&ation« 
Curicc recent ysare a f©» dia^nostio spot teste have 
been aeirelopcsa for th© deteotion of uaueual fatty aoii©» Sheee 
opot r e o ^ t . l»oluie. ploMo aoia for epo>^« aoi4ei 4 . (p . 
nitrobensyl) pyridine for hySrosQ l^ and aeetylesio functionsi 
4«>amino»5«>hy€rasino -1tSt4» triasole»3*thiol for aldehsr6io 
grot^'^'l 2t4«^initrophenyl hyflraRine^ for ketos ferrous 
4f thiooyanate for hy«3fx)peroxi8e and Halphen reag^t for oyolo* 
propenoi^ aoids^ • Oxygenated fatty aoids can also be deteoted 
by direet thin layer ohror!atog:raphy in nhioh spots of loirer 
Ef« value gim indication of unusual eoi^onente* nore than one 
spot observed in the ThQ ohroiaatogram of total methyl esters 
also indicate the presence of unusual fatty aoids» Argentation 
TIiC of the esters also helps to distinguish the conventional 
unsaturated acids froa the lees faniillar unsaturated conpoaents* 
A direct uv . i^eotruis of an oil shoving amxiaa in the region 
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O^CMOO am givvs poeltiire indioation for ttm prewnce of 
ooBji]gatio&« ^ e prlnoiple tiso of IE epeots*oeeopy liae beon to 
detect and meaeiire JuQug^tmsattiratioii (965 esT^) ana to detect 
otiier ftmotionai BTOiapm* 2he we of um. &m aaae in Siffeve&tlal 
die^Eioeio of fatter eoi€e Is deaorlbed in part ZI of the theals* 
l^iam the preaofioe of imttsnal aoid® in eeeS XtpMrn ate 
0t2@peoted» tl^ intaot iiplde ehavSL^ be 03mmi&e6 ae ft:d>l^  as 
possible b^ QOB-^estfUotive S|)eotro8coplo tedimiqtiee euob ae 
IB, W ana nn to fietefffiin© wliioh fuaotiooal @rot^ © are pyesent 
i s the fatts^ aoiS conatituontet azsS indeed euob teobniqitee sajr 
oa ocoaoioia be wsofcfli in ostiaatiiie poptiotdtor cos^oaenta. A 
fatty eolfi of tjn«0«sa atructts?© often pevoal© itself tlaroti^ h 
i to unoi^eotefl beliaviot» fiiifinij afiBos?ptioa <^ apoi!iat<^ ';i?apby 
(ticiaalXy TLQ) or pas?tltlcn etooeaatoerapljy («s«aliy GLC), (Joaotiiaee 
i t tc posBlbl© to identif!sr th@ eoid witliout isolating i t but 
£:eRsraa.ly i t i s purifieag oar atleaat oonoentiratedt by eotne 
c2m>?ratO|:»aplilc proce6tsre* Its behaviour on TIG (with or without 
ailirer nitrate) and QltQ vSXl probably @ive e&m infiioation of 
i ta ohain length, i t s aegree of unsaturationt ai^ the pretence 
of unueual oh'iln branching or of additional polar i^oupe* 
Procedure thereafter v i l l depend on ISbe aiBOunt of acid a'tailable, 
on the nature of the epeotroaoopio equipment which can be called 
on, and on the ability of the eiperiraenter to interpret thia 
informtition* t^aetimea, the atruoture can be coiSQ>letely 
recognletd by the uae of appropriate apectroacopie teehni^uea 
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reaoB&iuse ( 0 «ith or without shift reagt&te end c^ ) and WBBB 
@peotrosoopy« ^ other oeoaeions i t 1@ a#8ir&ble to hySro^renate 
th© acid flroty to identify the pe^^aro 6ei?iTatl^ ?o ws^ th^s to 
tsoKLe the prohime related to tme&tiasratioB « i t s nattti*®, 
coaflfrtamtiont &^ position* Claeoioai eeeraTation prooediaree 
@r© no^ BO refined tljat» ^ t h th® aeBietence of CM to identifJsr 
the ppoduotQf theee ean bo eatief^otorily effected on a fo« 
mlilisfmo of material, or ices amSt i f neeeesary, can he applied 
to oist^ree of ieoserio aoiS© on Quantitative or seDiquaatitative 
hiaeie* SpeolaS, <!lffieta.ti©0 which soaetim©© srie® tilth poly*-
oneottirated ooapotma© can b© ooived taolnc par t i s hydroeenation 
or partisl osi^ation teohnigtieo. 
Oae-liquid chrosatof^raphy i s an ©astremely powerful and 
indiapaiaabl© tool tea? & fiat Ohesist* ^ e coat ueoftil applioa* 
tion of GLC in lipi^ ancilyeio ie in the detezstination of the 
ooT^osition of fatty aoide and hy a ^udioioiss ohoioe of lir Did 
pt^eesy a oo^lete analyei© of fatty aoide separated both hy 
ohQin Xenfth and decree of tineat^ration in a given mss^X^ can 
he aehieved* Foeitlonal ieoa^re of tmeaturated fatty aoide oan 
aleo he separated on open»tiihtilar oolixsme* 
It ie now knoim that eome of the ixnneuBl fatty aoide 
nice oonjtt^^ted dienol and oyolopropene aoids are theznolahile 
and suffer deeosiiposition during the proeesa of (^0 analysis* 
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In thia reapeot i t ffiost t>e eitipliasiecd t!i&t tatty aoiSe can only 
be tentatively idm^tified by the teohnigue and that oooplete 
information of tlieir stmotisre ma&is be obtained by uneguivooal 
obeiaieal aetbode* ItteaXlyt infii^fiual pure aoiSe (ttfca?;ll:r .^ li 
the fosm of metbyi eetere) are isolated by ohroaatographio 
procedures and essDined firet by noo-deetrtiotiire epeotroeoopio 
teobnictttoe before obe&iioal degradation prooedores are applied* 
For esa^ple odeosption obromatocrapby v i l l separate norrsal fatty 
aeid froa tboee containing polar ftosotional groiipa* QlXwv 
nitrate olsrosato^rapby can be vm9& to eeg r^e^ ^ate fatty aoide 
acoorOin^ to number and geomotrieal configurations of their 
dotsblo bonde ^ a portion of eaoli fmotion ©hould be bydro^onated 
eo timt tlie l^igtb of oarb^a o^ino of tim ooiaponente oan be 
oonfii^ed* Finally eo^ ie form of partition obromatograpby tmst 
be utilised to oeparate ooszpononto of different obain length ®o 
that the position anfi confieuration of the double bona aay be 
deterpiined by epeotroe<K>pio and oxidative degradation prooedurea* 
AltbotJ^h GIiO ie preliminary an analytical tooltgaa ohromatocrapby 
oan also be operated in conjunction with laaaa epeotroaeter* A 
aase epeotrometer cot^led to the exit of a gae ohrosatogn^h 
ia a very poverful tool used in reoeat yeare for determining 
the structure of unknown cosipounds* 
The ^wtical methods generally used for etructure 
determination include the following standard organic reactions* 
1 0 
( l i i ) Ozi€atlire Aegm&mtimk 
(i^) Partial bydrogenatlon and partial osctdation 
(•) Bieie^^aer reaction 
ivt) %€roe6& bromide reaction 
Oeaise th0 ©bovo reaotiooo the ^'oHotries prooed^ree trnve 
bees foimd to be oore tisefUl for so lv ing spooial type of etruo* 
tura l proM@3St 
1, OBr t i t r a t i o n (eiethod of Oarria a:^ eovorkere)^ of aoide 
before anfi a f t e r refluoticm by liiAlH. to aietlngioiGh 
between tb© ©poxy and cyolopropenoia aoifiei 
S» Clea<9a^ of saturated bsnaroiy aoiS by so l id potassium 
perss^ganate for the locat ion of byflroayl BtGVip$ 
3* Bebydration of a dienol t o a l l ta*ay^ tr icne aolde by 
treatment witb g lao ia l ace t i c acid for eatabl iebiog tbe 
presence of a l l y l i c bydrosyl groi:^in0| 
4* Eedttction o f eeoondary a lcobo l i c 0tQ%x$i •CaOli* to -»Ciij* 
by bydriodie acid and pbospborue for detefmining the 
ehain l ea f th i 
5» Beduotive removal of hydroxyl IETOV^ by the rednetion of 
the tosy late with LiAlH. followed by oxidative degradation 
o f unsaturated sold by penianganate^periodate for locat ing 
the posi t ion of unsaturatloni 
16 
fo? Aetoeting sdBt £is^i3et!)5l680 inteimpted t^ oxiAe* 
PRESENT WORK 
1/ 
Prior to I960 the fatty aoia anal^Glo of eeed oi l was 
oanTleS out by tb@ cXaesioal n t^hode* Surino recent yeare the 
enalyedo of seed oile from am esteneiire eas^inf^ of the plant 
kin^om hae rerealed that a lar^e ntanher of epeolee y idd o i l s 
of mnteiial oostpoaition* A emv^ of the literattnre on seed oi l 
oosq?oeition i&aioatee that tuoBt of the o i l s analyaea earlier hy 
olaeeioal toethode are now fotmd to contain leee faoiliar aoide 
poeeeoeina a variety of fixnoti^sol ^tov^B* ^® older eethode 
of ettaaying fatty aoid ooiEipooition of o i l s wre ina^e^tnte to 
detect <9ery minor eo!!!pon@nte of fatty aoide* ThiB dravhaok has 
noir been o^rcome by the application of the variotie ohroaatO"* 
{graphic and epeotroeoopio teclmiQiiee in the ooirpoeitional ettdiee 
of see6 oils* fhe aonte scarcity &o& rising prices of eeea one 
for edible piarpoee and industrial izse has etimvaateS research in 
the screening of oil«>bearlne seeds from wild plants for non» 
traditional sources of vegetable oils* It i s now realised that 
systMoatic screening of indigenous seed oi ls isay discover 
o i l s containing either a hi^h concentration of one of the e<^non 
natural fatty acids or a less oonaon or unlmovn acid having a 
straetare of scientific interest* 
¥ith this view to detetmine by chemical screening analysis 
the general characteristics of seed o i l s from large nuaber and 
lb 
has been tmderway at the autlwr's laboratory for aetreraX yoare 
for the colleotlon of oU«beari&g aeede an^  their SOSSL^BIQ* & 
wide range of wed oile^** derived mainly from eeeda of 
herbaoeotae ai^ vllii plante hevebeen Inveetlciatea* Prominent 
aaongst theae are the o i l s of f^tlus^ ga hm^sSUm^$ ^rififtlte 
tiBotofia^. Imsm msjlminviP^* MM mM&» MM vhmUtQUf?^ 
^^ na :pftg«maa ||asi&3,a^^ ^hich were fotin€ to contain rioinol®io» 
leorioinoleio^ eteretalio and nalvaliet allenio an6 a &@« 
dihyiroKy fatty aold re^eotlvely* in eontintiation of this 
prograsffie the present ^orl^ deaoribea the analyoie &D& the fatty 
aold ooc^aitlon of f©^ seed oi ls belon^iiss to different farailieB« 
Ci) Sfiayee ^f QH aeedfli Seed ©aaplo© for the prmmt 
study «©re obtained froo noceroue aonroeef Inclndlne the eeed 
fiiree and oolleotion fro© plante grown in ai^ arotuad the Aligarh 
Cityt 
(ii) 0^ ;^  •yfeyaetiont Oil vae eaEtraoted froia olean and 
dry crushed sfaaplee of seeds* fhe pondered seeds ^ere extracted 
ejthaustively with low boilinij petroletaa ether (40«60*> in a 
soxhlet apparatus until no more oil was remowed* The solvent 
was removed under reduced preseure/nitroeen to find out the oil 
content of the seeds. Bie esctraoted oil was neutralised by 
1 J 3 
passing i t ( 1 g}t in oWjorotorm eoIutiOBf tluroiigh short OOXYIMI 
of ^lanina ( 10 ^)« 8ee6 ozifi o i l oliaracteristicstio^iRO TsIttSt 
s^osifieation iPaXuet rofraetiim iii^ .io9«R m& Qoistur® ^ere 
detoftsined by A00@ aat&ode • S i^tirogen (emdie protein) of the 
defatted eeeds vae ®3l8o deterained hy th® ACCO procedm?©^®. 
(iii) li:ggar^ j^im, QK pU^LMtU, mMa* ^^c ou ms 
refluxed irith ethanolio potasoito hydroxide* S!he unsaitonifiebXe 
Q&teriol VBB removed BM tim free fatty aolds were obtained in 
the U€uol iQssmer* LlieretTer neoeeecry saponif ioe^tion MIS carried 
out tandor nitrogen and eataplea isrer© ©tored at l<m tes^eratiire in 
a nitrogen atmoeph©re« 
(!•> Bettta^mmtmrmi Dstorifloot ion aaO trano*o0t©rification 
were carried out a© follows • except ^ere opooifiod. Patty acid 
ea'splee were refltixed for t Is* in a large ©xceso of abcoXiate 
methanol containing 1^  evaphtzrio aoid* In eaoh caee reoulting 
misttxres were diluted «ith water,ohilled in an ice»»bath and then 
extracted repeatedly vith ether* Oosbined extraote were ^^ ried 
o^er sodiun sulphate and evaporated In <vacu!m* In special oases 
ffiethyl esters were prepared by veil kno^ n traos-^sterilication 
(0*41' eodiiBt netho3d.de) or dia^ ometh t^fie procedure* 
<•) gj^i^t gLCi Analytical direct IMi of o i l s and nethyl 
esters vers earried out on a SO x 5 em plate coated with a 
0*S5 ara layer of s i l iea g«l * '^e plate was developed with a 
Bilzture of pet.etheriethsrtaoetlc aeid* Visualiesatioa of the 
20 
epot vaa aad« hy apiA^rins v^tb etilphurio aeid and e!;d>89Qi2«]it 
(vi) Httv#ys»d«|>^Bi» lact Efnirersed phase ^^ ^ of t!i« esters 
werft flone on eilicQaisea ellica g©i plate© tisiiic acetoaltrlle: 
aoetio aoMivater C70i10t20i V/^} BS flevoiopico ooXvont. Uprayteg 
of th© olirosatoiaat© W&B aos© ^ t h clireaie aoia« 
(vli) „AJP^mtat40R„.»< ^^ntatlon 22.0 mm offeotea on 
ell iea gel plate impr®0mt@C ^ t h 1S.^  silver &itztit©» Oolve&t 
ayetem pet*etherletbei? C9St6| ?/^ > «ae tasei fei? ^o^elopmest* She 
spots «ere a©teote6 imQer W Xi(^ fey ^ppsiyli^ e ^ t h 2Vl'**fi^ oJ^ oi'o-
fltioresoein or by ^rayiaij r^th o^pharto aoia ez^ otibSGgtioat 
(v i l i ) 3h^ i?ftipeflt IB epeotra ^ere reooi^ed o& iigtita or 
oerbontetz«ohXorlSe solution «el»® Perfein l3Ui©r spectipopliotoffieter 
{Oo^el 621). 
<tx> gi-ty«»iol«ti W epeotra of oile «ere recoreea oa 
t>Em2^ Uitxwriolet speotrophotoaeter* 
(x) ,ffmy>ll«rtrtfi fllirOimlfffrftylMr» ^^ <>^  ^ ® oethyleotere 
were oarrieA out tusing J^ erkifK^ Blmer (Model \$A) Que Ohreeaatogveph 
ueizig a a X 3/16** eoltuBn of elliooae (&B 30, a ) ana a B x 3/16" 
oolttan polyester (riethyleae glyeol euooiaaate, 15*' oa ohromoeorb 
%>V 45*60 aesh)* temperature at the iajeotloa port, detector 
1>X0Gk ana ooluam v«r« 290 t S€0 oBd 190 t t«8peotiv«X3r« 
Attosttation 4t brid£« ourrc&t t50 a aa^* and ebart spetd 30 
inoliesAr* %drQge& n.o« rat* 70 nil/mint 
Xils«9«d oi l stethyX eater vaa osod as a staBdard* For 
ictainal staaflafdieatloii pwpQ eacpXaa of Xipia atac^avde weiw 
pvafOhB.m& iron BigiSB CheatleaX Coiapafiyf ^mii*A» 
She preXisisaxy enaXyeies of aXX eee6 oi3lG showed no 
eigaifiocmt a^ >Qnt of vmoetiaX oosipooaiita* <Hi0 ooofiraea that 
these oiXe are ooiapoeed of oo!m<ni fatty aoiie tmt tu irarsrlng 
pro|>ortioa0« ^m j^tty ao&6 eo^aipositioiia (vt«;^)^e0e€ ©JoaXyeie 
and o i l propertleo of aXX tho Goods a&a their oiXo are gl^ea 
in ?ahXe 1* 
!^e petroX eactraoted oiXis from the eeede of the opooies 
aentlo&ed In SabXe t vere axiaXyeed by 2Et W and oombtaed SI^ C* 
(IDtO teehniqviee* The W and IE speotra of the oXXo ehowed hO 
OQBjtsgatioii or jQEtttt uaeaturation or any aaueuaX funotiosaX 
groi2pa» ITarious thin layer ohroaato^raphio taohniqiiee of %h» 
oiXe and their aethyX eetera ind looted the preeenee of oxily math* 
osqr^ ieiiated fatty aeids and/or absence of vaaxmosl fonotlonaX grovpe* 
Eeversed phase fUp^ of the esters before and after hydroeenatlon 
ooBfiraed the presenoe of 16tOead tatO aeids in a l l the esters 
and also 14t0 aoid in the ease of £• irieeeifii end 20tO in 
£• llaUfiWi* Argentatlon TLG^^ of the esters gave clear spots 
corresponding to the saturateSf osenoenee and diene in a l l the 
2'^ 
eases pavalX^ to those from authentio linseed taetbarl ester 
resoXved alongside* Esters of £• itft^iim« seed oi l revesXed the 
preseaoe of tetraene and tri^ie* fhe quantitation of fatty aoids 
vas oarried out hy ^^ 0 anaiyeie of the respeotite methyl esters 
n#i&g tiK» diff^^ent Etationary phases (SB»^ Ot Z> ana DBCO, 19/)« 
Identification of eaoh acid mm isade by M i^aparin^  i t s retention 
tioe vith that of a standard eacple tmder the same eonSitione 
on the sane day* 'St& oos^sition of the ester ims estiaated by 
aeastsrin^ the peak area* S^ 3?©si2lts of the quantitative» direct« 
reversed^phase and argentation TLQ ec^ported t ^ flndingo of OLO 
analysis* 
Ceed oila of ^* ^miJtfgMai and ^ UAsmm oontnin a high 
percentage i39 to 40) of protein* l^rom the oosipo@iti<mal data 
i t io apparent that a l l the oiXe contained paleitio ond stearic 
acidst which has greatest combined content ranging; (S^36>^)in tiro 
seed o i l s , 4* IfiBlU.yg.'^ iBfi &oA £• llBSma^ ^ e emoimt of stearic 
acid «hioh is ttsoally present in ffi&all qnantitieSf i s aaxiiiQsi 
i\e/4 in i^ * tgnniftoliiiB, Oleic and linoleio aoids asiongst 
unsaturated aoids vere found to be prominent fatty acids in a l l 
the oils* It i s notevorthy that A» twaaifeiina in the richest 
source (€5^) of linoleio aoid in a l l these seed oils eiaiaiAed* 
The seed oi ls of A* tWMltQllm* U* AHfillUn 0B& M» ilgJlggiWI «r« 
unique in that they contain oleic and linoleio aoids in unusually 
large aa»unts (77«8» 75*9 and a7*1;t)t respectively* £* ^tftiipitti 
seed oi l i s a rich source of unsaturated acids idiich amount about 
2d 
BZ'-i of tht total imtty ftoid e<ait«iit* %rl8t io AOifi ims fouad 
I s tlureo epooioe vith an ttppi«oiablo araotoit (11«9i^ >) in £• xiififiit* 
& eoi^i>l6on of tim vemAtB of the pyoeont ottiaies vith 
08f].4oir ObSOFtatlOllO lOS^O t o C&Vl^llI OOSSOlltS VO^Btf^il^ thO 
oosi>08ition^ data* Kleiaas trnd oovor^eve^ ha'vo earXior 
voported vldeopxoaS oootmre^oe of 6^9*1 S~ootad@catPieBoio and 
e^ Q tma-oon^tisatad tetmenoic ecifie in aflaitlon to ISnolonio 
and othor C g^ m& 0,^ aoids ia tHo cooa o i l s of family Boragteaooao. 
The W s»a IE of £• ftfllietyi (BQZ>agi]3aceao) eoed o i l vae fouca to 
ho fiofiaal thue,Bhovixi0 the ahae&oe of oos^u^ted aotahlo honde 
sk^ JISB& uziaaturation* Oilis7<®r ion S!liO of the aothyl aetor &s!<m 
fotir epoto oors^opoziains to co&Of ai« t r i msa totxmeno* A 
paJPQllel rm of the ©eter of ^slQMJSSm mlmiW^ (Boragiuacoao) 
whioh also oontainstetraeBOyOOiiflxc^oa the preeezice of tetraezie 
eater* A OZiO eselyais showed that 5*7^ of tetraen© ie present 
Qlong with Other eoia&ioa €.^ end C^^  aoida* Hleisum ^ i l * 
have reported the preaeaoe of 20it eoid (0*9/) in the eeed oi l 
Of £ . i m i a o . a»d m i « - M Id . . ' ' aho«6 a t » o . aao«>t of 
tBt? and 20tO in two other speoies of Boraginaoeae faisiily* 
a« BXnmtsmw M* moimm* ^^t otir iSadian epeolea of Boraginaceae 
family ahoved the preeence of SOtO (4*9^ )^ in M» ^ taiieiia eeed 
o i l and tvo other epeolee M* SSSSiDm and g. ^tKJKQWm ,«ttrpri»iB^y 
ehoved the ooaplete aheenoe of 18t3 and SOtO aoids* ^ ^ i s t i o 
aeid (14iO) vaa fetmd in snail quantity in these two speoiest 
which was not earl ier reported in Boraginaoeae seed oils* 
2^ 
B9G«iit3Ly Ba^ ami $X ftl*^' it»perted th« pvtsfinoe of 
XinoXefiic aoid (26*6.4 in £• y^egf^ e#ed oi l li^ r <E>C, Hiflva 
ane Sntt^ ® have anals^sed an ^adiazi varlaty of £• pmiafilUQiA 
see^ oi l end tiave eho«m the oosip}.ete al^ sence of liiaoXenio add* 
Earl© fiji 83k* ^-^^ also analyetd thrae othar varlatiea of 
SXasm 0«ea oUe. Except £• fltBraOrftta aU tlj© other ^eoieo 
etio^ed th© preeence of linolGoie acid ia & verg ssf^l ^usmttty* 
^ 6 intoraetiria ob&@rvstioi3 of the present attidy on £* yiacopft 
seed oi l iG ttmt analyeie eho^eS the absence of linolenic aoiS 
and the preaenoe of nt^rrietio (14tO) aoi^ (H*9^)* ^bie aoid 
has not so far beai reported in the genmo £l£tfii&» ^ e abeence 
of linolenic aoid in tMe eeea oi l w^m confirmed bj both 
argentation ^C and QW» 
^ e £attS^ ^ ^ co!!^coition of il« tennifg>liua ee@a oil 
wae not reported earlier* T^ o i l i s oniqne in the eenee that 
i t contained about 77^ of th© oleic and linoleic acids of the 
totfil fatty aoid^ 
In condiiaion i t tms be added that epeoieo yielding 
good percenter of oi le containing higheat concentration of 
tmeatnrated aoide {>$&/) merit attention for iiee aa drying 
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Anaiytla of F^ tntHfttTlUm ailftlM S««fi oU • a rich aoaroa 
fljf fill ^htmfltgtaoio ftfllifl 
Biltai20tiv« eaf^vaetioB of ttlie fivy anfl oleaa eeede of 
li« alalStt v^tli Xi^t petroleisa ^-90 an o i l (yieXa 2Z^)* 'Sim 
oeed ai^ oi l oStaraoterletioe are e^vec i c ^bXo I* fhe £E mi& 
0? eliowed no Jln^ioatioii of QOs|tigatlon or JasaOfi or oCfP* 
^tneaturatioB or any otiier ftmotioa^ ^rotj^ e* nis0^ fatty aoids 
ac^ oethyX oetere were prepared as Sesoribefi earlier* ^ e^&ta*» 
tlOQ ThQ of met&yl eater (Pet* other»ether 9Si6$ ?/^) i&^ioated 
the preoeac© of only eonoec© m& 6i€0©« Eevereefl-phaee 2H»C 
moioo ao©tositr4l0*»ae©tio aol^«at©ri(7QttOiSO, ?A) of aetljyl 
oeter showed the preeeisoe of palmitio BM stearic aoiSa* 
GLC analyei© of the original oethyl eeter of th© oi l 
from £• slalUS eee€ oi l with the nee of the BOO polar 0E»30 
ooltism eho«ed O^ ^ aQ€ 0^ ^ fatty active to he the ea^or eos^o&adte* 
0I>6 analyeie of the original eiethyl eater vith the uae of CB08 
ooltimn ehoved elx «ell defined peaks* fentati-ve ideatifieation 
of these peaks vas »ade by eosaparieoa of their relatiire retentioa 
tisHis with those of knovn fatty aoid esters from the astalyeis 








































Quantitative diC anaiyaia of Eietbyl oatare from ^» aXatiM 
oiS. compared with t!iat of aetbyX eater froD Itiaaeed oiX. 
& esmple of the isati^l eater vaa eapt^ rated into four 
fraotione by |»r6parative eilver ioa ^ItQ^ ?h© ooii^aition 
of eaoh fraotion waa sieaeured by OS*Q with the P£00 colucm. 
(Ehble IH) . 
Fraotion I <2^ .^  by veiiilit) obtained by ehroBatogrmphy 
on tbe ailioa gel « silver nitrate preparative T^Q, nae analysed 
by OLC and found to be saturated eeters Table XXI, no absolution 
of by€rogea takes place. The palaitie mat steario acids vers 
identified by their emer^nee tiae under QhG with that of 
standard fatty acid methyl estsrs of palmitio sn^ steario aeids. 
7ABLB IZZ 
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Fmotione Peak ,j of ixsSM 
mmhmf tmeattiratioii 

















I6t1 (40,4 >| 
1811 (59*5) 
iet2 dm ) 
1015 (100 ) 
C^paratloa of £• alia£32l& Qeth i^l eeter by S^V^^* 
!?h© iwjnoaae fspaotiou ZI (SQ.Iw by imi^t) wae onoa^ yaed 
by CliO and ^o«ed no j^ saM absofptloi by ML ats^ysiQ and ocmtained 
40*4 aM 59*5^ ' of QetbyZ eetere of 16t1 aod 18i1 fatty aoide. 
s^espeotively* 1^  order to detersice the position of the original 
double bonde» a portion of fraotion ZZ vas eubjeoted to oxidatiim 
fit eplitting by periodate-peroasganate • ^ e aoidio product a vere 
recovered and eeterified by usual proeedure end tbe t^ e^thyl eetere 
vera ejEanined by ^BuO at 180^ « $h© 0^ oono^carboKylio aoid «a8 
equiyalent to the amount of 16t1 in tbe fraotion ZZ and 0^-
monoearbojQrlie aoid waa equivalent to tbe proportion of 18t1» It 
i s apparent tbat the heptanoio aoid (C )^ oante from oxidation 
of the heiadecettoie aeid» einee* i t haa^already ehovn by OZ>C 
retention tlae that C^ ^ aonoene hae double bond at 9*10 eaf^on 
atosf vhieh on eplittin^ gaTe 0^ oonooarboseylie (nonanoio) aoid. 
29 
Afsalaio aoid (Cg-*dle&rboaqrXio) vae th« only dibasio aold doteoted* 
Thus both the ssonoenoio aoids @BV« aselaio aeid» the proportion 
of thle fta^sient tme almost dotshle In oosiparleon to iBono^carhoaqrlic 
aoid* 2hu© the atruoture of aoids pireaent in fraotion £1 are 
XUir9<»h03Ead«oenoio and siSr9*'OQtB&9cen&lG aoide* 
0ii^ (<H3g)^coca aijCci^yg coon 
noo0<cag).y coon iiooo(cOg)70^n 
^ 0 dieno fraction XXX 19;^  hy nei^ lEit showed no £zBfi£; 
aljsorptlon. STMe dlene fraction ^ae identified ee octadec-
ala-2 f filAr^^ dienolc acid by coa^arins i t s retention time 
with that of etaodard eaople of linoleio aoid« Oxidative 
cleavage products by GIiO analyBis showed the preewioe of Cg 
(monocarhozylio) and C^  (dioarho:iiqrlio) aoida* 
fhe triene acid fraction X\r» SO.^ v^ t^ vei^ht alao ahoirad 
*^ o Isaoft absorption* Uy eos^arin^ i t s retention time vith that 
of standard eas^s of linolenio acid and QltQ analysis of i t s 
cleavage products showed i t to he a ootadeo atttmCj^ fiift»12* 
iSift»19 trienoic acid. A«Bthft^ ;^ |i^  Sl&lM ®^ ^^ ^ first species 
in the family Eutaceae tihose seed fat ccmtain 19.^  of heiadec-
SX8r9 enoic acid* 
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f« Qsiitlit C«B«t *'fTogrmmB in ttao oliesiBtxy of fate ana 
t>t!i«r lipids" t VoXfXXf odittd hy B«f« BDlneis* PergAiBOB 
2« Modrigal* B»V«» Saithf «rr« 0«H*t Z»ipid8» 10t502 (t979)« 
3&« Plattner, B«P«» Cpeneer* G,F« cma KXeitaen* B*t l ipids* 
101415 Cf975)« 
hm Eonaldft X>,P» asa Hoberty K«,1^ h3rto* Ch^«» I6t255 (1977}« 
4* %e»eerf &«F«t^ HleiffiaBi B*« nuier* B*y« and Eaarley F«B«« 
9* Ba^tti ^«^*| la^ a^ondf B*« tl* imer* Oil Ohenist'e Coe«f 
@« Bridse* B*D» eaa nilditoh» 2*3r», d» Olieo. ^e«» 2396(1950}• 
7* OiAdiqui* X»A»« Oeman* S.H*. Bobbarasay n«E» and Aohaya* 
K«f«^ Chesi. iQ6«i 988 (1969)« 
8* G^ BQatonOf F»P*t «^ C£i@o, eoo«# 1274 (19?2}» 
9« ^sapif F«n»9 Quastiy 0*ii«» Oi^sn. p«n« ana Cubttarastt H«B*» 
Indian J» %pl« Ch«a.t 34157 (1971 ) • 
10* Saith* <rr«, C*B«, ¥il8on» ^•L,, Hi«a» ^^l^t ^!hm^T9 &•!>• 
and leXffy !«&«« «^ Ore* <%^*i 2612903 (1901>* 
11* anith»^F«y Ci«fi«, 1lil80n» f«^»| ^iTifi i B*n« ana ¥olff» I*A*» 
J* Ansr Oham* ^o«t 82t 1417 l1960)« 
12. ^ r r i s , £«J»» B»laant B.$. as»3 Font*!!* K*» J. toar* Oi! 
Ch8ai8V8 So©,, 371323 U960l. 
13* Ohiaholffl, %,i^ and Hopkins* CT** Oan« «^ Oli8fii«t 3612500 
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In veoent ^reare out of tlie o^oj fleMe of ox^gsnio 
ch^^iotry* f&tty aciS oh^.iotir^ hn.c nBO}mc& psraisoimt iaportanee 
a«© to ® variety of reaeofj©* Si© icoreaaiac e^mend of novel 
fst ty eolfi 6©rlvQtiv©0 ae baeio raw oaterial© io a Bwaber of 
oll-beeefi imduetrieo bao attraoteC th© attcatlcn of fat cbcnlete 
to ©tti^ y »€sw reaction© of imeatiiratoO fatty aoiOe* 
A oritioal ffovie^ of tbo etuaSles eo far Ea^o on long 
obaiu olofieic aoia© brine® out sen© intereatine obcorvatioae* 
'2hB biotory of tbo fiovolopacnt of tbo cbeniatry of fatty aoide 
oaa b© b2?oaflly fioeoribea i s three ata^ee* SCbo f i r s t ©tag© m^ 
be asstacofl to oover a l l InveetifTiticne up to 1940* Mtlioueh 
K 
Dcaoy of th© icveatic^tiono <?tiriaG t^© porioC VQTO coEpraliecsive, 
tbey ^er© lari^ly confitusted ^i th relatively irpure acide^ Furtbeiw 
norOf th© concltusions vevo often b^sefl upon asstcrptloEe of 
stimctures for tb© aoiOs isbiob ar@ now Imo^s to b© i&corraot 
and v^on trta^equate teoirloflg© of tbe atereoobcciotry of aiipple 
org«aio reactions* Jievertb©l©80t Eoet of tbo et«Si©s tier© 
painetal^ingly <Miirrie6 out and 1^ © oonoluaione iter© simple m& 
logically ara«a in tb© li^^ht of tb© then ©xieting teoiAe^^# 
"^^SDS of the reaction© Involvinc tb© bydrocarbon obain of the 
fatty acid auob ae oxi(lation» balOffenationB anS bydroeenation 
were consi^ere^ of funaamental ii'^portance in fat cbemietry* 
Kitb the grovlnr wnieriitan^ini^ of the meebaniar. of organic 
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reactioae the controversial problease of fatty acid otusmietry 
vore gtm&Vi&lXT eoXired* It ie rightly pointed out that the 
different phases of the denreXopsient and pro^ireee of organio 
ohemiotr^ are hetter ©xeznplified by the general perfection 
nohievea by th© ohejaietiy of lon^j ehain fatty aoifie* 
ThB oeeoad ©to^ of the de^olopsent of fetty a©i6 
oh«^6try dealo ^ith etitSies on tho olaeeioal reaotione carried 
out dtarine the period 1<^40-t960» It «ae during thio porioO that 
the cyowic0 isportanoo of fatty acide in toohjiolocy ©tiettlatea 
VQeBBFOh in fatty aoid osidation. fhtiB the osy^^iatod fatty 
aoida Doon attracted the attention of the ^oriere in the field 
oi fatty aoid ohonistry. Sho IGTG© variety of products reotiltinc; 
from osidGtion ha© been the sain drawback in the eyeteaatio 
otoay of oaynonated fatty aeido» ^ho opportiaaitlee ^ioh exist 
require t£©t ©strerse car© ehouic be talsen in their prepfyc^tion, 
isolation ond in eelectino the criteria of parity. Th© coaftieion 
prevalent in euch stiaflie© wae the recmlt of divergent experlaiental 
dato reported by different investif^tore froa time to ti&je* 
It ia now realieed that or^ganio ohesiietry is* to a large extent* 
the etiady of reaotione of functional crovipe with important oontri* 
but ion of polart eteriOf confofmationfil and neighbotarin^ €^vp 
effects* 7he realisation of these factors led to a renaissance 
in the chemistry of fatty aoids during the third qaejpter of 
present oenttxry* 
•7 
Fatty acia chemistry he© lt» Bhar« of eontroversy* 
Th&re are uttmeroue iBstene^s IB the llterati]z*e in «Mch the 
vork quotes «ms @ho«n to he m*ocG ^ the l a t t e r pubiicatione* 
^eee ©aasaplee istcltaC!© ©rrcjre in oii^erijaiDatQl K^OJ»J" cJt^  efrojpe 
±n liaterpi?etation©« i^lthotJc^ c ^ ^ carefcil ^crls has been «one 
oa the reaction© of fatty soidf th© eeciroh for ptxrity cue 
hOEoneRcity 'm.B eeverely impoeefi by tho lack of c^thodo for 
aeteml^inG the epproaoh to thlo ideal s ta te . Shese cethofi© 
ere <H»0 for oheolsiiic fatty acidsi ®JC for ©eparatioB of fatty 
aoiascma epeoifio ojsi^stioii eM rcaitaotioB procedtireo for 
QETlyoie of ctructure* Qiueo coot of ttio aata on phyeicol anfl 
ch(niC3l proportieo of fatty &O1CB rer© ®Botr.tdlGt0<?. boforo 
theeo Bctho^o ^or© in conot^ «Ee t i t io cP^^^s€l^ reoo£:Ei0e6 
that nmh of the data prior to I960 aro in orrer^ 
fhe thir<9 phaoe of ^ev^lopoeot of fotty neiC clicciotry 
bociQo from 1960 to a&te* ^Me period ie charaoterisea by a eeriec 
of invest%&tiOtts <m the nox^^olaeeical rOaotione of fatty aoi€e« 
^hc cher.ieal reaotione of locoohnia GCif o cro cscentially those 
of the earboxylio uroiapt the olofinio aoubl© hoi^« and ooo»» 
eioaally a raid-chain osygenatei fm:otioii» i:cif^boarins croup 
participation say be obeerrefi lihen react iono occurrUiG at one 
foisctional g r o ^ ia a ciolecJUle are iiaflucncefi by a eecont 
fiffictioRfd groi;^ in the easte rolectae anC stay result in en 
enhance in reaction rate or in a product of an uuoestpeotea 
3V 
8t«reoeh«fflistYy or 8trttotiar«» fhsee iioiwolaaolea}. ro8;Otion8 
isoliiSa ox3iBerotixiiitio&«»<SeBdTOuratio&» rearfQiigcae&t of 112«» 
epoadL^ Ot o;sroXo£e!^ 6z«tlo& (1» 4*»epoacide) of liandlroa;^  oleflnlo 
B0i^6t cyclopropanation mad reaotlone leaiSiQ^ to tim apithesie 
of nitrogen an6 oulpbur aneXoc^ uee of t l^ ossrco&ateS aoiae* 
f^ iare ,^rciMcaligiHafCT,r<a\ica1i.to* ^^e® tho ai@oovoi^ of th® 
ojsysMjrcmratlon of oloflno t>y Eoffaon and Ga»^ . » tli© afiflltion of 
dorotirio 6Q3.t to an olofinio donlile bond liss be®» 6@irolopeA to 
& very ueefui recotton for th© eeparation of tmeatarateQ fs&tty 
sciCsai:^ for th© ejwitfeeele of certain organic cocpotmt?©* & 
re6ucti<m of tlio ocirboa-Derotiry bona (^enorcnpation) C^VOB a 
hlip. yieie of products r^hon carrioS otat to Dtcn (otbyl etfe©r)t 
AcOn (^cotat©)i Qtt^  HgO (alcoliols) • 
—*«<»g^Cij.«. '"iMi L I 11 ^t: > m G2 m ( % 0 A O ) 6 0 ( 0 1 1 ) 
BaOII. HaHL 
— .. '' — a » » CBg ca (on) "-^  
Intramoloo^ar reaotions booos© doiniaent vhen appropriately 
plaoed hy^roxyl i^ TOiipe are proeent in tb© ellc©&©« Hecantly 
Otmstone has etia^iea the oxs^erotiration«demeroaration of ^ 
ana Y •hydroTtyl alkenoio aci^a irith apeoii^ reference to 
neif^boixrinir grov^ participation of the hydroaorl ^^ rot;^ * Xn 
methanol solution t iieth3rl*9»b3r€roxy«»ootafiee*&liBh)^ *«iioate gave 
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a (1»SN»«poxid« or & tetrabydroftiraii d«riirative) with no OTid«iic« 
of s Botlsyl etheir» 
• ^ 
AdOHg 
U4t^ th© JaBBBa altecoM — a^ ©f 9tt3«^903^ steaarate (tf5»epoxide 
OP tetrabj^roftiroxi eor ivs t lvo) aeoos^aniea the larger proportion 
o f 9»12«^poxy eteaiot©* Gimetoja© aofi co^rteero have carried out 
osES^E^rouratioB m.^ aosorouratloia sttullo© oa fmt long ofealn aoia«' 
as6 a3.ooliol© « 
BroMi ©oa cowyfeere reported tliat tlte osyi3©rous?atioiJ 
oan fee oai?Tie5 out qti^Btitatively ms^ rapldiy 4n a<sueeus t©tpa«» 
h.'^&Tofwesn end that the oef^tiry oould bo i^noved Jj^ sXSSSk ^^ & 
e©o<mr fa«t reaotion by treatment with alisalin© soCiua borobjr^ride, 
'i-'hie reaction i e a convenient l^ oriioimikOTr Ijyiaration prooedtire 
baee^. on by^roboration* 
• CE » ciig + %(CAc)« —•"•'•"•""—-2» a • en - dig . 4gOAo 
25 10 ffiin« ' 
mi 
U • en - CiL, • H|5CAe 
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Oil 
SftOHy J^ aBU 
25' 
*—^ H • Oil » CH^  4 % 
OH 
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^^ heee atilihore hare d«ve3,o|}ed the prooedure fbr it^rBthetie 
of others and otmlnes^  by the use of the above z^aotion* Beoently 
0 « » an.. tol« , « ^ ^porteo n . , .»« lk» . hydration ana a- l««t l» 
Of ICWtmdeomsoio aoict by i te so3tvoQeit}iu!>atl<»ii-denerotKration issiSig 
fHF i^rater ana aeetonitrlle as nctoXeophlllo coXve&ts. Gianatone 
and lii^lo " have GIOO carried out osycierouretioawiaiaarouratloii 
©ttidiee on fatty aold cetera* Hethoxy lorctaratiosa^-^anercttratlon • 
haa b0f» used for atudyiufj cosbinad gae ohroaatocspap^ jy^ c^ aa© 
0p0ctro!30tx3r of the oothoaylatad oatars to datesKliia the position 
of doabl© bonC In lona chain oatera* illthou^ few papers^* 
on the roGOtioa of oorourio acetate Mth aeetylenio aoide appeared 
iB the lltarBttara, tii© problen of tho nachaaieOf ataraoohemlatfy 
and esaot nature of tho interacdleto haa not yet beon folly solved* 
•tel«B§lff^ tSktSiSmMMM, 
Prior to the ntddle of 1940 a the oxygenated fatty acid 
derivatives did not aohieve the Induatrial liaportanoe of non* 
oxygenated aoida* mainly becaiiae of their non*>availability 
from natural eourees or ajinthetloally* ThBoe aoide are now 
oonaldered to be eaeential Intermedlatea in a variety of baeio 
atudiea in the fatty acid oh^iatxy* 
^ e «oi^ on the oxygenated fatty aoide haa been centred 
mainly on three lines t 
( i ) Preparation of various types of oxygenated acid a from 
unsaturated fatty acids* 
'iO 
( i l ) Xiit«i«oiiv«r8io& of oxyeenatod aciae* 
(111) neohafilGia tM eteveoohmtetr^ of the react loss that 
ooour i s tbe pvepmjmttan atid aatuai trmisfomatSoa of 
oasygesated fatty aold derivatives* 
& r@iriev of tl^ e literattire on ttie foivtatlon end reaetioBo 
of oiyoenatoa fatty aoi^e indioatoa that tbo dlver^^ont x^oe^to 
r&pOTtoQ fmn tin© to tin© sre nainly Cu© to difficiiltloo 
osporic&ood in controllii:^ t^e oouree of the reaotion QB& ia 
©oloottuc t!ie oritorla of purity* A oarvoy of ^© early 
litorattir© rovoGi® that the reswlt© ohtaiaod from various 
OKidatiOB attsaiea have XoQ to iBtoxpretatioas «hioh are ooi>» 
fliotiCG ae far aa EKJOh^ ioD oi:^  otereooheoiotry are ooaoomed* 
TbB ettadios on the oocire© of eonfiouratioxiQl ohaxioos involved 
in e^yooi forcatioa via the intermediate halohydrine and ozirasaa 
hove boon ©ad© by a nuriher of tjorkors • ^ o eoneg^isatione 
of Bmm*^ &&Q Gimotono^^ on th® ©toreocheoletry of fatty acid 
reaotiono h«£V© been reepoaeitslo for a oXear tacdoretondio^ of 
th© ohsQlatry of oaysenated Hfeittgr aoM©* Swem proposed a 
reaction ooherae vhich corrolatee the eonfifrurational rolatioi^ 
ehip in oonveraion of oloio and alaidio aoido to their oorrea* 
l^ endine ^ycole via their halohydrins and epoxidee* A eyeteiaatio 
etttdy of the oxidation and hypohalogenation of petroeelenio end 
petroeelaidic eoide carried out by Farooq and coiiorlcer«^ ®»^ *^ »^ * 
and the work of Booai t l i l * on eraoio and braeeidio aoide 
have given farther experimental evidenoee in si^port of S«em*6 
reaction eeheae* 
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H«ftOtAon of p^ yojor aoiag with ffctty aciao 
Bpojiiafttion of ol^finio eowpwm&e hf oi^ ganio peroaqraoido 
la a 9011 kcovs x^aotion of orgcmiG ooapoiaaSe* ^® ©poxi^atios 
prodtioto ealXed oxlranes as« at present the aiispleat kaovn 
O3iy@e&»oontaiiiiii^  heteroeyoloe« Th^ ttxrmmmemheT@& hoteroosrollo 
vim of oisircoiies ie o&e of ttm ooot irereatilot reactive and 
l&tereotlziiC foe&otlozml groi;^ that oontinuee to pfoinae e x o l t l ^ 
oheoletx^* Iharlmg tbe past fifteen ^oere» In art icular § new 
and Intereetino ipeaotiono of tho oxlrane &eoxip bave been dee« 
eidbed that pjpovlie new rotxtee to the eyntfeeeie of a variety 
of oonpoonfie* 
3n the ©©rly 1940*© Bmnx anfl oowortere not only ettuSlefi 
the l£lnetloe of eposlfiatlon of pi3x^  tineatiirated coc^omiae hut 
alco orgesslsei the lar^ voltes© of widely ilepewsefi kinetic 
InfoTStEtion then @;vall&hle« He stleo deeorlbea In 6etQll the 
relationship between the etsuoturo of tineattarated ooapo^ m l^e 
ani the rate of eposl^ation* Swo reviowo^* of oslrane 
ohemleti^ have appearefl that ootmr the llteratiare tip to 1970» 
c><r»/^ «»Qnaaturated aldehyi^eet ketonesi aolde and esters 
are now known to reaot extressely slowly with perosybenzolo sold* 
It le elso now established that eleotron»wlthdrawlng grot:^s la 
a ring stibstltated peroiybeasolo aold Inoreaae the electrophUlo 
oharaottr of the oxidant end therefore enhance the epoxldatlon 
rate* whereas eleotroR«donor grot^s diminish It* ^Wthemorei 
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elootroa-vithdravlni; groixpe in e3.iphatio perosgr aoide also 
eslumee tbo x«it9t A 60OA exas'ple i s trifluoroperos^eetic acia» 
vhioli ie an «xtresie3.^  po^ erfiidL e&a rapid epoid;dation reagent* 
The oovtOToially svaiHabXe {>*eb}.o]*opero2jt>ensoio aoi^t aleo a 
7api6 epoxiSisey i s now a rea^nt of ohoioe izi siaalX ooale 
laboratory epoxi^atioa* 2lt© Mgti stability aai rapid rate of 
©posifiation of this latter reagent laak© i t a very desirable 
ozidont espeoially for olefias "eyitb ©leotroa-witMrawin^ earo^a 
in the vioiaity of tb© dotiblo bon6* 3fb© epoxifiation of lon^j 
obain oCp^^tmasttirated estora Siar© boon roportoS in tb© 
litorattar®^^*^^* Gunetone sX a3L»^ ® ebowedi tbat ©poxifiation of 
tboeo oatoro miina zsNohlorGperbenQOio aoi6 roquiroe moro pores^ 
aoiS anO a longor raaotion time* from tbeae r©si2lt@ i t ie 
eiriaent tbat tb© Introaootion of an osyc©n substltsont in tbe 
vicinity of tbo dotsblo bond oridinarily ommes redttotion in tbe 
rata beoataeo of eleotron-witb^ravincr in^.tiotiva effoot* 
BesiSoa tbe ©ir'plo poro::^  acl^ f ossidotioa of clef inio 
oomponn^ fi many lanuatial uiA mieoellaneoue eposi^ation otu<!ie8 
haive edeo been oarrled out on a variety of tsnaat%arate€ ooa^om^e* 
fbua tbe epoxi<!lation of aoetylcmeat alienee* vinyl alcobole 
anS esters bae long been of tbeoretical an^ . praetical interest* 
Host of tbe resulting epoxides obtained from tbese ooispounde 
are unstable and rearrange and bydrolyee readily* J*:nol esters 
are epoxidized more rapidly by peroacy acids to yield Inbile 
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«poi3nioylat«s that xm&eTm v&plt intrestoleo^ar i@oseri«satio& 
26 to ^ HieyXoxylEetoiias vhen lieat«4 or cbrosatographea on elXica 
g«l or altimifia# i^ol estore vlth azyl evO^Qtitue&ta rearrafigo 
vax^ rapidX^r and intermaaiata aposidaa ar@ a^para»tly not 
i3olabXe« 
Maitlon of 03gyfl@Batefl balof^n acJQ^ ^o fatty aoA6e 
nypo&oloTio BCiao li&o !327pool3lorcti0 casfl feypobroHOwe aoida 
aj6a to dotiblo boo^ of couootheuoid fatty acids in a a'lsner 
siDilar to ttiat of h^oaim h^&rMoB* Th© profioote (fealoli^^rte©) 
h^vc hacn weed to BOOQ ©steist aa olienioal intermefilatee for 
pra2?oriH5 oortato fatty aoid iorivativ©© mM^ah. ^bBn traatafi 
witli oXIsaXl aro oorwartei to eposifie aisS by rino cloairae© yield 
io ttjra aibyarosy aorivati^ws as fOUot^ ^s 
*^*^  ^ 0^ (SI OH 
during tha laet Seoaie &€v anS iatarestiag raaotiona of 
fatty aoida bafo b«att deaoribed tbat proiri^e nev route to the 
eyntboBia of a Tarioty of fatty aoid aerivatiTea* Tfaa proving 
aeaaiM^ of fatty ohesioale ae lAtemediata rav matorial for 
iafoatriee baa diTartad tho attention of lipi6 ebaiaiat froia tba 
analytioal aopeot of faote to tba obemietry of imneuaS. fatty 
aoiAo* 
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A rerlov of the llterattix^ y«T«ale that liypohaXone 
Additlosa to the oXefinio totty aoida eo fur etiaaie^ are 
ooBfined to aoide containing inteznal dot^e bonde* Maitlon 
to teroint^ &D& Xone ohain ^^p^mxmtmtvEmte^ aoi^e heye not 
been thorow!M,y inveetig&te^ heoaiise of the nozM»ocurrenoe of 
theee aoids in naturol fats* She addition of h^ p^ohalotae aoid 
to a double bond adjacent to tho oarbojsyl function or to the 
teminaX oXefinio grensp a^peas^ to proceed ^ t h apeoifioity^ 
and these reaotione h^e reoeiired XittXo attenticm than addition 
to nore re»3te doubXe bonds* 
KarliXey^ in hia boofe '^C i^eEietry of fatty aoM©*' reiaarked 
that ottoh of tho earXier norJc <m tho addition of hypohaXoti® aoid 
to oonoethonoid fatty aoida io in need of re^exaisination* 
AXtho«o^ Esjay of the eerXier ImreBtigation© were oosq^rehonaivet 
they «ere XergeXy oondnoted vltU reXstiveXy icptire aoide. 
F^urtherooret the eoneXueions «ere often baaed ^on inadequate 
IcnovXedge of the 0t6reooh^!3ietfy involved in the additions* 
The addition of hypobromotia acid to lO^andecenoio aoid 
ia reported to yieXd exoXuaiveXy I0*»hydro«yt11-broi30 undeeanoio 
30 aoid* Oamood'^  in hie reviev on "Eeaotiona of the hydrocarbon 
chain of the fatty ecide" haa eozamented that apparentXy onXy 
one product «a« obtained and identifioation i^ ao based on the 
baeis of XE epeotrua* The product vaa not subjected to vigoroua 
exasination vith respect to homogeneity. As the addition of 
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hypo)ialouB aoid to tax ol«fi&lo aoid T9BmihX9m the addition of 
byAvoQen haXid« vith vaspeet to %h.% mode of aAditlon* both 
reaotio&Q psodtioo pooitlonol Isoaera ae weltX a@ atevaoiaomera* 
A preponaeraaoe of the tO^hyfli^ ayi IWhrosio acid might be 
predicted but deaonstfotion of the complete abaenee of the 
ieoaerio 10»b3«Hs©t It-hydroasy aol6 requireo oonfiimatlon^ 
Citr<^^ ecmtaiainiT fatty aoid derivatitrea 
£^ txrific; the laet decade» nts%t and iatereati&g Feaotione 
of olefise ha'o^  been deeovibed that provide nev route to the 
s^mtheaia of a irarlety of nitroci;e9&»eo]itai&iBO fatt^ aoid deri* 
"^ativea* As ol^saiata and oheniatrjr beeame core eopMetioated, 
sore has been deaoribed to the QOohaniaQ of fonmtion and 
reaotiona of orgfmio nitrons oof^ poimde and to the aumtheaie 
of hi#il|r oos^es solooulee ^ith teoim and oimtroiXed stereo^ 
oh^:3ietry« 
Olnee 1964 attidiea^ h^e been in pro^reae to deviee 
an ir^ prored aiethod of formation of oarboi^nitrogen bond of knonn 
and oontrolled atereoohesietrsr in oiroliot ali03«lict an^ hetero** 
oyolio ejrateaatt Thvm a vide variety of cos^ounda have been 
prepared frois oXefine anoh &B P «»halQcarbaiiatea(l)» aairidinea(2)» 
2«oxaeolidonea(3)» vioinal diaiBine0(4)i and nitroeoaeyXoxy 
ooiBpotinde(5)i 
4b 
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iBt^t filksfl or ar^)i2s^ or I) 
EeoentXy the addition of iodo«>ieoo2r^ate (JX(X» to 
loBO Qhaifi olofinlo aoM© has been oaxried omt i& our labo* 
rator;? for tli® eyatboelo of SM>3EaiJol4doEi©B^  • It wm toxm& 
timt ai0zioio noMs react o&l? vith ono cioXo of 3^ 'CO oiM tttat 
adiition tekee pXaoe to the double hoM fartheet fros the 
oarboxyl gvowj^* fheee observation© oontitm the ftoaiiige of 
Oebeletn •»« 8 » x . » that dl<m. do not a l w o react irlth 2 
i!}oXo8 Of iodo^isooyaoatta* 
fhara haa baen aa iatareat ia tbio obamiatry of ^i^hm 
dihalo aaidaa and espeeially in the reaotion of ttteaa aetlva 
balogon eompotmdff vith tmsatixratad matarials* MWBB additiim *^ ^ 
rapraaaata o&o of the aitrplaat «aye of aXaboratiag a oarbozi* 
altro^B boad diraotl;r from olefiaio eompouBda. Fo^ia At fil* 
hava atudlad tha addition of Hy&Kdibromo bandana aalfoaaisida 
(|{M)3@} to i&tamaX aoyolio olafina* Timj hava obearvad that 
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ill* MASor pvodttota of the r«aetion apitlied to paire of Aift» 
JiailA oloflne are ^ *broiao enlfoiiacilfi** axia the reaotion haa 
bean fbiisd to pxooaafi ia a etereosaleetiva fashion* i^thougti 
|i«»l>yor.o8iiXfoiiasiiaa0 «ar« the me^ or reaotioxk prodiaotB# islnox* 
bypro<!aota of the ireaotion «aiw fouad to be the oorreeponaiog 
(lihroQidea acd hvomoh^ f^liia of the etortiag oXefl&a m ahova 
belowt 
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/^  eev olaco of oitroges-contai&tng heterooyeles oaXled 
tetrasolea have beooco of ictereat in reoeat jreare beoauae of 
their phf^ raaooXoeical potential^'• Several papera have appeared 
reoeatly deeoribijQg the ayntheaia of tetrasolea oainly froa 
steroidal ketoaea uein^ exeeee of hydraaolo aoid. Oieiilar 
t^ rpe of irorh on eteroidel tetrassolee has reoentljr heea uader* 
taken in our laboratoriea • 
It ie veil knona that Oohsiidt reaction of ketoaea using 
oae sole equivalent of aodiua asiae in the preaenoe of aoid 
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X«atft« to tim terwAtion of amides* Vitb two mol«8 AiittiTal^ zit 
of eodioa aziidOf tetraeoXea aafi mte&» avo pxtidtsoed in major 
anoimta lumallar aooo!a|>aiil«d with minor amoiaiiits of ar^ idea* 
II Salv/ ILSO. ( t ii^Xo) II 
E • C • a » '• '•?' * i-" i.N»n.i,uMM> U * C LH E» 
0 0 
II lia»^/ILB0.(2 mU) II 
II I 
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open ohain as tm3Ll aa o|rolio ketones a^ aaot alike* Fosssation 
of tatrasoloa froa aosrolio ketones i s ilXtistrated by the pre«» 
pQXfitio& of i §3^tl0OhutyX tetre^ole froo Siieobut^rl ketone* 
0 
II 2ESq/%gO. {my^^m • 0Hg • c . cng CL (ca^)g 
(0i22)g*ci: crig . c * n - . c i ^ * e a - (0112)2 
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She reaotion has foxm^ ita ooot ea^teasive appiioation vith 
oyolic ketones* fhe £:ohmiat reaetion and tetra^oXes have 
been diacmssed in oompreheneiv© reviews^^*^ * 
Eeoent advaneea in ohrosiatogmphio methods of separation 
and speotroeeopio aethode of etraottire determination aake i t 
poaaihXe that aXX the produots of a reaotioa ean now he exastined 
4i^ 
profitabl^r ia the Btv&y of f&tty aoide* S!h« 4«t«otl<m of, 
separation of exA aistlnotios l»ettiee& ttie muaeroue oXoetlar 
related fatty aoi€ eoag^ onadB by pljyeioal aetltods have l>een 
rather a reee&t deireXopaent* ThB tiae of epeotroaooplo aethoda 
has oo£Ltrihuted muoh to our reoo^ltion of a variety of novel 
fatty aoiae and their ^eriimti'vea end ottr uaderatanaico ^^ 
their ooleotilar atruoture and reaotione* Out of four 6ieel« 
pliseay the vise of tuin end ease in the etiady of fatty aoifi 
ia^tifioation and «diaraoteri0atio& of their derivatives hae 
attraetea ooneiierahle attention in reoent yeass^ e* therefore 
i t i@ appropriate here to ei'^o a brief aoootnut of the applica» 
tlon of Etm acfi Daee in the oheoietry of fatty aQi(!e» 
Httolear Ha^^tlo Heaonanoe 
tfiM to an eictreaely uaefoil teohniQue for the atruetiiral 
detersiination of m&o^ types of organic ooaipounde* ^en the 
H^E epeotntn of a eis^le moleovdle ie a eterminer t i t e ohemieel 
etrooture oan often he elixDiaatea hy firet order interpretation 
of epeetral data* fhe nuaher of different typea of prot^e in 
the moleovde ean he aetermined hy integration of peals area and 
infon&ation ahout proton environaent oan he obtained from the 
oh«f.ioal ahiftf aultipiioity and oois^lin^ oonstfmt of die* 
tingniehahie pealee* Za recent years varioiaa teehniQues have 
been developed to eictena the application of £uB to eoi^oinids 
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of oompl^M •tmoturt* Mong tliaae arftt (m) aaaition of S^ O 
to oii^ freBfi th« 0lfiftal8 of «OII aafi •JSBg protoast M ii%%9wmim 
nation of epoetra i& irarioue 8olv«iitB to obtftin infoi^tation 
from oolirent offeettf (o) a^ioat ion of dteottplisg (dovible 
reooaanoe or dotibSie irradiation) to oiiopiify &i0aoXe end to 
idtntifjr roXatea protons» (d) repeated aeanning and aireragi&e 
bjr computer to obtain definite epeetra in very fmeXl eaoplee* 
A nuiaber of reviews ^ ^ cm th© n s @peetva of fatty 
aoids bave appeared in the literature* Current intereat in 
fatty aoiSe indioatee the iralue of additional data on epeotra» 
atmotixre eoivelations* Particular interest i s foouased on 
the oMngea in the epeotra produced by ^yghJsISM ioomerie& 
and by eon|u@ation« fhe highly oois^ex spin eyatea formed 
by these isoleoulea often glren rise to broad unreeolired or 
partially resolved c^uxtlpletat whioh result fr<^ a large 
nuDber of doaely spaced transitions. I^he broad mnltiplete 
are useful as fingerprint patterns end permit distinetiona 
aaone sisiilar strootural gro^iiage involving rndtiple C«C 
bonding* 
lathou^ MM ie used by lipid oheraists the technique 
i s severely liaited In soope ai^ uti l i ty beoau8e» in most 
long ehain ecn^ pouadSi ths aajority of chain aethylene protons* 
for a l l praotieal purposes* are etagnetieally equivalent* High 
resolution um speotrosoopyt a powerfoi tool in eeny fields of 
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«risBiiio ehwaistiyt has bc«n vm9& to advantage in the •ttidy 
of eoao uuMtuimtod fatty solAa ^ t haa foima Xiaitad mppXim 
oatioA in th« analyaia of fatty sold dariyatiToa &vm to eoia* 
oidtnt ohasiioaS. shift of methyle&e proto&s* Sheae iirotona 
yieXd a broad aignal of ovarlappimgr irasonances i^iioh preoltiaa 
their identif ioatiOQ and ootmtinc^  ae veil ae the determinatiott 
of their eoti^liBg oonatant* Sisoe majority of the ohaia 
isethyleiie protona ere isagaetioally l&^iati&gisiehahlet i t la 
ieg^oeaible to coaf ire apeotraUy the pree^oe or abaeaoe of 
ohain eubetitaimta or ohaia brs&ohii^« Becently some inter* 
pretive probleme have been overooiae by determining the epeetra 
in the preeenoe of eheaioal shift reagents* ^ i e teohnique 
ahotiia proTO an aeset in the enalyeie of fatty aoiSe and their 
derivativee* 
In recent yeara* HHB apeotroaoopy Me been inoreaainipLy 
apiaied to the identifioation of lipid atmotorea and in 
partieiOar to the identifioation and often to the location of 
the donble bond eyatema in fatty aoid ohaina* i^thyl eatera 
are generally prepared for analyaie* Share are aix main 
featnrea in the Him apeotraa of methyl linoleate,a tsultiplet 
at T4«72 for the olefinic protons» a aharp ain^et at 
"^6*40 for the protoaa on the isethoxyl grov^p a triplet at 
T7«25 for the nethyleae grovqp between the dovible bond a* a 
oo^plex unatiplet at T 7«88 for the protona <>c* to the dotible 
bondd aaa eci^oiyl gfoiapt A tmmA iMme at T 8*67 for the 
obaln s«th3^«ii« protone m& fimdHy s partieSiIy rosol'ved 
triplet . t r 9 . 1 0 for tto t<««.in<a <»>tlqa px«too.«!'. 
Free hytroiorl groves in ffttty aoid ohstins giv« rise 
to tvo separate eigimXey that diae to tlie -^^ protooa i© 
iaaietinet mA oay vary beoatise of li^rogeQ booSing effeota* 
but that due to the «CII&»prot<m0 at 7^6*4 ie Qtiite oharaotexw 
ietio» MS. the i^iaerio hyirosor stearfttee ha've bees eaimEDined 
by liHE e^peotroeeopy end aXX oac be distis^tiiehed froa eaeh 
other by this technique ^hen ^uisolise ie tased as solvent^ • 
h^efi the hy^roiyl esters are 8oetylste€» the aeetozy protoas 
giv% rise to a sMrp signal at T 7«9» Heto groi;^ infXueaoe 
the «Nsethyl.ene protcms vhieh prodwse a e%m3. siiiilar to 
that for protons adjaoent to a oarboxyl grot^« lluiy other 
ftmotionaS. groti^s giire rise to Sietiaoti'^e si^iial^si epoiside 
ring protons at T 7»2» oyoiopropene ring proton© at T 9*4 and 
10«3 and olefinio protons in a oyoiopontene rin^ atT4»3* 
Mthot^h an aeetylenio bond does not possess protons (unless 
i t i s tenainal)* the signals of protons on the ^ «ii8ethylene 
group oan be used to identify i t and vhen i t i s near either 
end of the aoleoule* to fix i t s position* 
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Is as &tt0S}pt tG find omt the effect of double or 
triple bona on the positional proton ei^^la, Ometone MSL aSL»^^ 
and Ptaroell aofl ooworkere^" have etuaied the epeotra of a 
oocplete seriee of poaitionel ieoisere of C|Q*ootadeoenoio 
aoi6« iloiao «lth ii&0atiurotion near the centre of the isoleoule 
(6i7 to !?» 14) cannot be dietin^juiahed from one another* But 
the fovof iao&era with maatumtion oloeest to either the 
terminal aethgrl or the oarboxyl grovip ehov diatinetive apeotral 
feattiresuhieh allow thea to be identified* 
Thete ie a diatinot difference in the eot^ing foroea 
acting on olefinic protonot depending on whether the oonfi* 
giaration ie s$^ or JxsElft* eapeoially i& oc »j3 *iineatufated 
aeid8» fhe *3* valnea for tran^ olefinie proton are rei^arly 
higher than thoae oorreaponding to £i£ protons* Fatty aoida 
with tm^p ocyyd^tmeatnration have oou^ing oonatont of ^^ 16 Hs« 
The methyl |isst*^*^<'t^ *^<>9aiOate haa separate 8%nala for the 
two olefinie protons* fhe^-proton band cwitered a tT4*2 
split into a doublet by the/^ '•proton and •^ ^ walne i s 15.5 Sfc* 
The/^ *protctt appear further downfield where i t i s centered 
at Y 3*0* fhe signal spl its into two well separated triples* 
S m 15*5 3M* ^ e ooi^ling constant shows that the confia3>ra» 
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tlon i s trtmBm l^M ean also be ustd to quantitats the e i ^ 
jl9Bft vatio hf devitrntissation* Stihmmihw^^ has giireii a 
detailed aoooimt of the um epeotra of the iMrotxral afiduot 
of imeattirateA fiatty aeida* 
£><»^ <»ehai& polsT^saturated aoide oo&tatn pvototte in 
the eoS methsrl @rotxp» in emijr methylene BTOV^B^ a&a atta<^ed 
to olefi&io easbozi atoms* Host ot the dia@&ostio differenees 
in the epeotra of olosely related aoMs are ©igiKils oriBiskQ 
fr&si (2^2 P^ t^ons deehielied to imryiDg 6.eex^eB hy adjjaoent 
gvo«^0 ei20h as oarhosylf oaThosethoxy a&d aoetyleoio oentere* 
dtanetose sk Sl* recently studied the spectra of a fnaeber of 
ootadeoodiy&oio aeide oad of the derived i^i^m jjlfi* Qi^  iXS&M» 
trana-ootadeoadienoatee vuiing a 100 Wz istreffieiit* ^r^m the 
ohemieal shift of propareallio protons (T7*66 * 7«94) and 
allyl io protons iT 7»96 » 8»04f j|£ft or T 8,00 • e«08» ^patf) 
these avthors oonoltided that epeotral differenoes hetveea 
theM ooiBpoiiads result fros the relative position and strengths 
of the varioiis deshieldin^^ influences* She aeetylenio grot^ 
has a greater deshielding influenee than the olefinie &eovB^^ 
Bo greater differenoes are observed aston^ the diynoio aoids 
than among their olefiaio analo^^s* In dienoates T B*2 «• 8»6 
region of the speetroiB oan serve as a finger print for a 
0 0 
eo!Bparl8on with the 8p«oti« of fttitlieatio mmsH^B* 
fh« t^yfsinal methsrl group of poXytmeattarfttea fattir 
ftoiia of tliB <i^ 3> oeriee pzoattoe a ireXl^eepamted triplet 
at a 83.t£!:htly lower fieia (T9«02} than uauel asA this feattoro 
bae bo«& latilieaa in tita estiaatlon of suoh ooaipouziaa i& tlia 
natural aixturee^ • the Ictaseitsr of ttia baoa 3ud to the 
aatliylQiie gro%^ batvean tbe dotibla boMa oa& ba naaS to 
detefoiae tbo dagrea of tmaattsratlon of a givm fatter aoid 
or a natural oil* t^M epaotra of eoaa aatttral eo&lQgatad 
trianola aoide (o^« ana/ ^^laoataario aeia) have baan <latarw 
mined I tha olafinio protona ^yn riaa to a ooc^lex cmltiplet 
at approxljaately T 4*0 • 
CSore racantly (hmstone and hava nada a 
ooiaparativa etudy of the Bim apeotroaooplo propartiaa of nina 
9t1?«diiin8attspated O^ g aoida* the olafinio protone are the 
more higbly ahialdad in tbaaa ooispowsde* tleing a 228 IMz 
epaetroiiatar* tha eov^lino oonetanta for tha eignala bave 
baen raportad b^ fpin daoot^lii^^ aipariaanta (||2bSSS iaoiaera) 
or fron tha apaotnim maaaurad in O^ D^  aolution (cia ieoraera)* 
A ais^la but affaativa Uluatration of the uaa of MM apaotro-
aoopy ie giiran bjr Hineholiffa §X sX» «^o identified a aaispla 
of 2216 from ood liver oi l on the baeia of ita ^M. apaotra»« 
Thia ahowad tl^ tsoleaala to eontaln aiac double bond a in a 
straotiirtB vhloli w^vM oAttttfy t h i s reqaireaieiit only Urn 
4$7§^0^i39^^§^9»hBZ9rm vas oonsiatent v i t h the ohserred 
Gi) 
( l i t ) A«iMiy of <?yc3.opi^p«iioifl 3&ipiflg 
fhe 0!E epeotra of a niacber of JS |£ and ^JKi|i§ 11^ *» 
dialfe^l Q^oXopropanee Imve been eeeoribea and eub^eotoS to 
vaJpyioe i&teipretati<me« 2h© eontroTerey appeare to have 
bc0B reeoXve^ by 2<oii^se anfl riiHajp^', 5^ © speotytjn of the 
;M^(C^)ei 
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c^ jtf e s t e r i© cdiaraeterieed by o u l t i p l e t a t y" 10,3 (t protmi) 
aeeiipaea to the protOB Ob JQIH to the two a2.ky3L et^otituente 
anai a broad band at T 9*4 (3 protons) ar i s ing froa the l a i 
Ho m& M protons* fhe oorresponding Jxuift oyolopropane 
ieoaer has a four proton band oentered a t T 9*B v i th f ine 
stnswttire betveen T 9 # 4 and tO*f in i t s epeotroa* fhe 
bands at T 9*4 and tO«3 oeotur in the epeotra of the S^5$ 
6m to 14»15 *aethylene ootadeoemoatee though the speotra of 
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the Ttwminim ieoaers tm're distingoiehing t«atitr«a* ^ t r t 
tb» oyclopyopaiM vix^ im oloeeg to th« eetair gictnipi for 
•xaiaplet the et^nal for tho proton tie ie ^ieti&ot from tliat 
for ^ ani lia esay vitii the tensinoX (l7ttS»)leosiere» there 
are eignaXe at T S»g9 (Se)» 9#07 (Ha proto&e) ana T 9*60 
CaOb protons)* 
tloet of the earXir rest;iXt0 were obtained ^ t h 60 or 
too Wsi Inotromente* Se^elopmsnts In this floXS i&olt9i6e ( i ) 
the tiee of hii^er reeolving ^eotros^tere (S20 Wz}f Cii) the 
use 01 ohenlcal shift reageDte. cmd ( i l l ) tt» ^m of ' ' c 
USB iqs>eotra« 
( l ) tHrh Beeoltttion Opeetra 
hao i^ae partlot3ilar2.2r offeotive cuse of the 
220 MIz epeotrometer a&€f havi&e examlf»d a «iae ra& e^ of 
natural and esmthetio aoids* has given reeialte trhioh eti^eroede 
man^  earlier reports* He oXaio^ that Xong^ran^ deiMeXaing 
effeote laay toe apparent up to six oarhon atoiaa from their 
eomroe and that theae effeote are aaaitive* Oinilar etmSiee 
have been oondtiotea on epoiy esters and cjroXopropene estere* 
^he aistinotive signals aseooiated with oyoXopropane ring 
protons are particularly useful in reeoi^ieing this sjrstea*'^ *^^* 
Using this approach he has distinguished a l l the sixteen aethyl 
£JUH>o^ ft^ «<»*>^ ntes except A^^  ana A^  ^  P&ix* &ad the oonf igura* 
tion of the unsaturated centres in the unusual acids produced 
hjr ensyaes in the potato fron linoleio and linolenic aeidi • 
5d 
DkifortuiiftteXyt lipia dovivfttivea gesemlly afford 
epeotra ttmt prooluae a eits^lt fl^et ord«7 intftfpretation* 
Altbov^h nriR ie a ^ei^ taseful enalyticalL laethod for tlM» 
strootiareX identifloation of a varietur of natural proStaote 
i t0 application to tl»» mmlFeic? of fatter acta darivatimie has 
been lioited beccLUS© of o-^efiopplfio r®©ocacces« ^ o ue© of 
certain pasressao&otio ionc to profitHJO contact sMft in a vcarioty 
of qpeoiolieed colcouloo ie wall Imoim* It fcas boon ouoccBtea 
that parasagsetic lantbanoiC tens eliotiM profitKJ© a eMf t tbat 
i s lar^li^ p:^ts9oo(mtaot in satisro* liifeei^ae the ver^ ahort 
elootron r^Uxation tioe of these iona indicate the feaeihilitir 
of ueine them for shift rtag^it COOB}« BooaQse of their 
ability to shift proton &i@Qalfi» 0 ^ enbetantielly inoreaee the 
amotmt of etraotural infonaation that ean be obtainea from ^^ B 
^eotroeeopyt frequently oonverting oomplioated splitting 
pattern into firet order epeotra* l^erivativee of transition 
aetale attoh as etiropitim aafi praseodymium intereot with atose 
havlne; lone pairs enoh as oxygen and induce considerable id^ifts 
in the ^tm signals of protons in the vicinity of this inters 
action* AlkanolSy for exsmplet nonsftlly ehov only three 
signals in their BHE speetrua but in the presence of chemical 
shift reagents separate si^^aals are observed for the first 
seven CHg groiqps • 
51) 
cHjCUgCK^o^caijgCEigCHgCagCagtsigOii shift rea6«nt« 
shift ves^ent* 
!!!ha application of tM.fi teolmitti® to fatter aoiae i s heUm 
oai«ft23L sttj^ r^ ireQUirei for tte oot3|»3l®t© ai^ oeoimit® inte«w 
pf«@tati<m of t&ese 0peot«?i# tTolnc only ^ 3 (with shift 
reagoota) tliey coneltia© tliat ( i ) ia oetb^i j>etroeelinat® 
(18tt» 60) t!io €otjI»l© Isosd io at ttm e«6 poeitlots sBfi that 
thefa ie ao bjpaachiac in tli© cas^oa ohaia bofoy© CS«-9f ( i i ) in 
aetliyl oieato ClStlp 9c) tfe© dotafelo bona i s at 0-9 or bejrond 
tm& timM tharc ie ao chain broncMnc befcr© 0»6i and ( i i i ) in 
Qotfe^ l ricinolcate (t2-liyaf^^* 10»1t 9c)» «itJi t^o centra© 
to react ^tl i tli© ehift s-aaceat* Q^ -i tb© in^ivi^tial proton 
0t|^^0 can ho diotingaielied escapt thos© aoaociated with 
Qm$^ G»6 end G-7* 
t^aucidatioa of atractaros of mem^ natiiral products hae 
baan ais^ified la th« last fair years by tba aae of ^^ 0 IH-IB 
spaetrosoopy* ^ a oheaicaS. dbift range ie Ca*200 pps for 
*''0 Opactra coaiparad to only Oa»10 ppa for Q spaotra* %h9n 
thia innrestigation vaa taifiartakeat there had been no axtensita 
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Btiiidli«e of ^ 0 ep«etrA of fatty ftoiasp but i t appeared that 
tha method eould ho asaful in straoture detoyi!ii&atioii of lipi£a» 
partiotHarly of ffiiasturea of coapounda with cmch s is i lar etrao» 
turee that othar epaotyoaoopio or ohrosatograi^io aethoda 
vot»M he imeuoceaefuX* I& additio&t heoataae tha oarhohe in 
long chain ooti^ oxmde £ura in eisiilar enirirosiiientat uaafol 
anaXytioal estitoationa oovM prohahljr he ne&e fxt^ m the inten» 
aitiea of the apeotml linea* Hecantl^ r JTuXlooh a&a riaettrax^^ 
have aeaiiined ohemioaX ahifta to a l l the separate el^ paale in 
the ^C cm apeotra of ciethyl stearatet oleate and petroae* 
linate hy meana of the aeoond and third atoia isotope effeote 
in ppeotra of apeoifioally deuterated eetera* ^11 the isomeric 
0X0 atearatea and cost of the hydros anS aoetosQr stearatee 
cm bo dletlneolBhea <aa Identified b , ttelr ' ' c epeotro. 
¥ery recently Otmatono ^d covorlcera hec^ r© sade C Lr^ -i 
a t^iee of aoetyl^U.o fatty aoide* 
Hftag Gpeotrooetry 
Xn recent yeare oaea epeotrometry haa been widely 
accepted aa one of the iioet valuable and po«erful teohniqtiea 
available to the oriranio ohemiat for the etrooture deteraina* 
tion of an ever inereaeini^ variety of natural produota* Within 
these areaSf fatty aeid eatera oceiipied a unique poaitiont in 
that they repreaent one of the earliest and moat coif^rehensively 
Gi 
8ti2<}ied elaso«s of natural proSuete to bo Inrootl^tod* la 
aliphatie eon^miAii of tliio typo the taaoo spoctra M O rolo 
oaimot be t»oa to diotlngoii^ botveoa ^eomotrlooX ieoaoro and 
'Y 
diaotovoieoBoro* 
The U80 of oaas opeotvozidtiTsr for detovniiiiii^ the 
etftaoturo of fatty aol^o aow inoi^aaiii^y tieed ^ t h profitt 
ha® beejj reviewod by i^ oCioQfeoy^  (1970) anfi by Seiasn ana 
Bohawaasm • " (1972, 1973)* ^^ hia io a very effoctlv© pro* 
eedur© mid ^©n oosblaed with th© aeparatlnij effjtoicmoy of 
gas ohroiaatecTaphy i t provMeo one of the tBO@t potrerful method a 
of otruotta>Q detezcimatlo& ond reqtdree osly ms^l arjovsate of 
tuatorial* fee ©hroraatography^ isae© opootroaetry ((l-0-riS) becoaea 
even more offloie&t trhen linked with a oomptiter* 
Xafomatioa froa three typea of eouroae, i*e*t (a) by 
QoaparisoQ vith reference apeotra of related ooi^otmdet 
(b) froa leaoi^edge of general prisoiplee nhioh govern ion 
fo:imation and (o) froa atruetural information obtained froB 
other aiethodai ia easential for the interpretation of suuie 
apeotra* ^^t fra^entation reactiona ean be olaaaified aa 
either eiaple oleavagea or rearrangenente* fhe three eonmon 
rearrangeataata ia the apeotra of l€ai^ «»ohain eatera arei 
(1) tranafer of Y -hydrogen to a earbonyl erovsp (uaually the 
oarboaethoxy ip-oi]p)t (S) ioas of Interaediate C ^ ^ • 1 
gronpinga irithin the ohain» and (?) eliaiaetion of aethoxy 
G2 
grottp plvm t^vogea ae methanol COCB^  4 H IB OH^OE) uettaiajr 
from fraenanl ioa»* 
•ftiniiftiilftllftfti, ffffif f., J l . Mlhyliffiiiligi 
(a) fha ;^ l«<»<a.ai* Joa (H*) 
Detailed etnifilaa !i«sva r9V6«Xed %h&% n^ Sa always 
l^raeeat I& speotva of iscbraxiotioil aatos^atad s^liarl aetai«t 
(athoiie^ i te iatffidaitjr relative to tlia baea paak at m/a 74 
irories camaMarably ultli obaif^Xan^li* Zte atnze^aace 
IsoreaaeD trm C, onwoae sM Me pr.8«nee «an be w l f lefl 
by tbfi aa^itis} io&t &3tt 3tia to Xoaa of ti^ tbosqr ^^ roi^ * 
TbiM olaavaga ecm oooiur i& four irayet veaaltizi^ ia 
lone (a) B • M B»€^t (o) O^ GUOCH^  asft (d) 0C^» I^ ra^aoata 
(a) a&6 (o) af« tusually of low abundaiioe or abaant* loiui of 
typas (b)» IS»?1» and (d) a/a 51 are ostaaXIy praaant in lov 
abu&aaaoe but poaaaaa dieug&oetie valoa alnoe tbay az*o ebavaotaxi* 
latic of tba aathoaqrl groi;^ IA the statbyl aatara* 
6i3 
(o> Gl9ixmm /^  to the mrhonyX atmo 
2a nofsuiX emtmem t!» ioa a/« 74 i s the bao# ftak of 
sitdetx^* The @ode of fo:nB&tion of this rearx^ aiiged mdioal ion 
i s Hhe voli kDOWD l^*affox^9'^  ffttsranii^ OBiont* 
II ^ , *f a :» "'M, ,11,1,11., if J <3IL0C«€IIL 
^€^2 a/© ?4 
^!hlo ion io se&sitivQ to tt?o oaia ©tTiiOtarel foatnree* 
It oatmot OQowe tmless a i^  mh^rogm ie avsiXat^lot aad i t 
will i^hift to corrospondiii^y Mglior isaGeoe i f C<2) ie scOiotli* 
ttstea* VMBB 73 ie uetioily observed to tie sore abtasSant tban 
re^uijped b^ tbe ieotope peak of m/e 74* ^oet of the obeefved 
ti/e 75 pee!s ie ^ue to protonoted fora of m/0 74* fbe origin 
of mcQji& tftmefeasred b^rdi^eii ie not kxtcma bmt ie ajpperentXy 
ebetreoted zv&dosly froa tbe obain* 
M QEygen-oentainini? ione /^ (CIlg^ jj^ COOCH t^ 
^ese iime are arithsati^Sily fotma at o/e (59<fUn)« 
i«e« 87* 101 i 11$t 129f 143« 197f eto« the lowest potential 
member m/e 73 ie eeeentialiy absent § probably oiring to the 
unfavottrmble location of chari^ ad^eent to a poeitiirely 
pelarified eavbonyl groyxp CB.0 C »C£^ « the aoet abimaant 
aeaber a/e 87 Aerif«e i t s stability froa the enol fora* 
64 
OH *0H 
Thew9 ifi a j^ eoii3.iar periodicity ia the peak iiit«»8i-> 
t ies in tlsat tbe peake at m/e 67» 143f t99f eepedmtea by 
four aetbylaiG tsiitey sape totioliSerabX|r M^ber tban the others* 
Foic^tioti of uetiaUy proai&GSt ios at m/e HMi3 haa beea 
8acs©e*e6 to arise alooet e&tlreXir through a seehisnism iiiwlip«» 
ins ekeXeteS. rearrangem^at of ^ e ohaia &oA one hydrogea* 
followed by a lose of |2ro]^ yi radioaX (H»0»lU)« 
Both eiapXa oleavage azid reavraai^&eBt ^rooeae eontri* 
btxte to the formatioo of hy^rooarboa ioasf the nost promiaeat 
of ^hioh (ffi/e 60t 89i t?) are from the saturated 
Deereaeiag moaotoaaliy froia m/e A3$ they are of reXatitrely 
lov abaadanoe aiaee they are aaabXe to ooopete effectively 
vith osygea oontaiaia^; fre^sie&ta for the poeitive Oharfie* 
fhe foraatioa of hydrooarboa ion oaa be eappreaeed by a 
levering of the energy of the bombarding eleotrtm dova to 
^^%0 ev* !?he preaeaee of hydroaarbon ioae in general oerre 
no diagnoatio value» but aay oooaaionally be helpful in 
eetabliehing a reference point for counting tte spectrumy 
particularly as in the caee of poly functional esteret i f 
a/e 74 or 67 are not proRlaent* 
6o 
The pvda«no0 of a fuaetional grenp In the fatty aeid 
ohain oaa be ttanlfeeted three vayo in the aaee opeetmeii 
(a) «the usual lo&e of the luminal eeter nay he shifted to 
hl^^r mass ^ue to sti^etitution at a given positio&p (h) oasy 
of the ion® of the types G0jCC0(CI3g)* fsoy be suppyeeeefl or 
vanished i f they are unable to coi^ete effeotively op^inet 
frags^ntation s*outes inaieate^ by the ^roti^  in the ohain» 
and (o) ions cay be fonsed ^hich eve charaoteristio of the 
gvo^ or ite position in the chain* fhe eietent to <^ &ioh 
these effeote are actually obeeanred depend on the nature of the 
funetionel eroup mx& the degree of ^ i o h i t oen Xooaliee or 
stabilise the positive ehar^* Osyeen^oontaining functions 
are the cost effeetive in this respect due to the electron* 
donating ability of an unshared electron pair* ^ e relative 
order of influenoe of oxygenated functions i s hydroxy ( 
methoxy or alleoiy ( keto* 
Tiie detenaination of an oxygenated function in a 
earbon chain Is a fhirly simple imtter by laaee epeotrooetiy 
and a rather mere difficult problesa by classical degradation 
processes* Suoh iproups* either present in natural products 
or produced by chesical manipulation* are hydroxy» alkoxy* 
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oxo» a&A 9pois ftoifld* l^oet oxsrgeaat^ d fatty aolda e&n b« 
reeo6&l««d and MentifieA by sAse spAetroaetfy as tl»ra ai« 
msaally proalse&t lone fonnod by ol«avage beta to tbo oxygon 
%iSvo«y oatox^ are beet iBvoetisatod aa tboir tri» 
©©tbylsUyl otbera (^iob Blm hme saparlor ®C propertiee) 
a«d eposy oetera aa liySroiy<»ctQtbo^ or o&tbos3^»tri!aotbyl«» 
eilosy fiarlvatlvoe^* 
0 
Totablo boss position© e^ :^  be Soteroinea i f i t la 
osidiead to as eposide OF to a Tioiaal dlo3l «M.ob ie tliaa 
reactor faptber to torn OOF© atabl© or Esore volatile oompoiaisaa. 
lona in the M^b imaa vm^ ai« of vozy low intasalty 
ana the molootalar Ion 6oaa not appaas>t but t^o iona at m/a 21$ 
mn& m/a 259 > irMoli repreaent oleairage beti^on tba tuo oarbon 
atoma that originally oonatituted tba ao\ible bond ara parti* 
ealarly proialaant* Fucrther tbeaa loaa ara anffioiantly Intanaa 
to ba of uaa in aatlaatlng mlx^raa of poaltlonal leomara of 
naaaturatad fatty aolda* 
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In k0to ••%•»§ «a ftdtfltional eliavcietoilstio mcA% of 
fk«es6iitatioxi ai>ie«s froa l^sltafferty rtaxraaistmiiit of oithev 
V*b7Sro@eii to tbo eax'boiiyl fusiotion ia tho obAi&t glvine ioae 
A and b t^ sr vomtoe i ox* Sf ^epeotivel^r, Eoeo^ltloo of iexm 
ft and h ie fftolSLltatoa bjr tholr even nitisberod (i»e«i 0(3d« 
eleotfon) oliazmotorf &M occmr 15 naee imlte above the e i s^e 
ol.@ava^ p]?Oi3ixot8« 
H Oj H 
OGjOCO«I^ )^  Oa 1 / 0 1 2 '^ '^ _ CS(SI22)gCH5 
I *~^  / \ .'' / 
ton / ^ Eot 
b» ffi/e H2 Af m/e ISO 
Cyclic ftitty aofgy 
IDbe position of oyolio groisps in imb¥«&obed isoleoiile 
ie not roadily dodueotf by d«@f«dAtion oetbodo but ie moi'e 
•aolly doteiialBed by appropriate aasa iipeetroeoopie proeedio'es* 
AQUB eontainiag OjpoXopropaae groves faaTo attraoted ooasi* 
derabXe attention* J&ike tbe uaeaturated ooopounde oyolopropane 
aoide are ^neralXy unstable under eleetron bombardment and 
GS 
th97 icontriEe to » alztuz^e of ieoffierio a3.k«ttoat«0 vhleh or* 
not roadiljr aistlagaiehabXe fivis taoh other* Caas^ belX and 
go 
lavoral o2.aiffie6 that eyoloproipaiie end ieoa^rio alkene eaters 
ean be dietlugoiehea by the rGlatiiN» Intecsity of ^lelr 1^ 
(molecular ton) ana BU3S peaiss* 
Sore ^2aefi0.1yt the oyca.og^ ropBno syeteo nay be tlxeA 
by ooa^ oheoical reaotlone leaii&g to a pro^tiott <^ tsare 
ueaally a mixtiare of prodi>ote» n^ioh are identified by isaee 
epeotrometxy* ^hese reaotione inoliMe hydrogenolyaie^» 
oxidation'^ and reaction with aothemolio borontrifl^oride'^ • 
OB0, OIL 00, 
/ % BCH(0J!e)C^CH2B» + a0f32CagCa(OSe)S» 
/ \ BF«*HeOS fica ciiE* ""^  '> BCH(oi!ie)cn(*%)B» • Baa(ife)caCoie)B« 
acn(cag©iie)cH2a* • Bciigoa(cajO.%)E« 
(^clopropene eaters are apparently too labile to be 
enbjeeted directly to oaae @peotro!Betry# but the position of 
rim? CAB ^  located by thie technique if the coioponnd is 
oxidised to a yT «>di!cetone^ or reacted ^ t h aethanethiol to 
* 
f c m a product with the smphur atom attached to either of 
the ring carbons^. 
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Mtim y«o«iitl7 Ele«le n l fll*^^ h&f« 8t»@i«d the aass 
Bp90tv$X f9rag»«itatloii pattexn of the eilver &itipata«>8t9t!mnol 
trtatea d«rlvativ«0 of a cucber of oirolopropeiioid eompotmSa* 
0 
M.1 the ejrolopropaie elLirer nitrate deirivatlime eho« a 
haao peaB: of ts/o 6$t prohabio etvtioture <^^^^ or C^ B^ O'*'* lo&a 
at m/e 4tt 43ff SSt 71 # 81 ana 99 &i« Intense in a l l speotva* 
Meot ©aoh aiethoay derivatlv© sho«e an ion equivsJlent to the 
loi® of E| fros the pax«nt ion* A oMxi^oteriatio parent rainue 
52 ®aee, trhich woi^ indicate tho probable loo© of methanol 
from the parent ion« ie i^ reeent in aU epeotra* 
Other large v%m ojrolio S&tt^ aoMa euoh ae thoee vith 
cyolopentene''t oycloheiene'^ or ftiranoid "^  gi-w twite dietinot 
epeotra from vhioh the etruoturee are readily deSuoed* 
gfig^ttya^e^ fatty ftoidf 
Haae epeotra of uneattaratea fatty aoifla differ ooasi» 
derably from thoae of the oorreepondine eattirated cospotawSa 
but are lees ueef^ for oharaoterieation pnvpoae* Strooture 
aeterRisation iovolvee more often* the determination of double 
bond poeition and i t ie unfortunate that esaee epeotroaetry 
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does not proTldt aa lani«diAt» solutioa to %hlB problets* The 
double bond ajreteia le labile on eleetron bonbardaest and 
leoserio estora give almost indiotinguialiable flaase @peotf*a 
of l i t t l e dia^oatie iralite. Oince I960 irarious prooadurea 
for ovevoorlng this difficulty Itave been propoen^^ £^oh 
proeeduro involves & obeQieal modification of the alkenoate to 
fist the doable bond* Soiae reaotlone c^we misted proSuote and 
tM0 oo!!i|^ ioat®fi the intei^i^tation a l i t t l e* ^hie ie not too 
eeriou® «ith tsono^noates but the aituation ma^r beooTae confused 
with polyunsaturated eaters oi^ although mass speotrosetry haa 
been applied to euoh aystecis no ain^e widely applied procedure 
has been evolved so for* The follo^in^ reaotiono h^ .ve been 
reported for the i&asa speotrometrio study of all^enoatest 
Bg^oatalyet 
X^ o tris(tripheny3/* 
pBosphine)rhodIUD 
chloride 
mCh m G3m 
•CHgCB(0!?e)-» < ' jg^g 'Ca» CE- »»<«:>;> 
•CH(C!fe>CHg« * 








Anong t!i«s0 iiottioae th« prooediir* of aethoxy iMrovDratioii^  
d«merottratiofi h&n btea r«port«d"^ to ^ dioplot rollAbXe and 
rapid« flies epootra of the iii«t!io:^lated e8t«re ex« charaotorieed 
by intonstt poake dtia to oleavag« adjaooot to motliojQr funotlo&e 
which allow the poaltion of the origlBal aotihle houfl la th© 
ohaln to be asoertainod* 'Bm leomoirio sethoxy eetova devlvaa 
from mo&o t^ttieatiiratod fatty aoM oethyl eetera oay be repye«> 
eentod by the general formttlai 
B 00] 
(» % 
0H^CCHg)^ - 0 0 • mm Cas^) • cooca» 
Fra^eate of the type a-ca.OCn- *-^ B-CS » OCH- are ejicpeoted 
to bo partioularly proslneot ia the emas epeetra of each 
meth03sy esters« 
^ e abo^re sethoa le useful 1& the sense that the 
methoxylated aerivativee are oonveniently anelyeed both by 
GLC ane eoabluea GC^HS. Very receatly Plattaer jtfe fti..*^ 
have developed a rapid aioro«»proeediire of partial oxyaereura^ 
tion to locate double bo&ds in polyecoie fatty esters* A 
modificatioa of the above method has been reported by IliimiklJi''^ . 
He has studied the ciass epeotrometxy of aethoiy«»broao/»ethoxy 
12 
from ttothoiy laerotario soetate ad i^aote* ^ s e epeotva of th« 
methox^ r IieXoge»o dorivativee ere o!ieraoteri0«<S by intoaee 
po&k Au» to tlio 1.080 of lialogen ana cloava^ aajaoont to 
Qiotlioxy fa&otlo&et the l.att®ip fmgesetitation ftlloire %\m 
poeltloc of origiBal double bo&6 to be eatebl^iebea* An 
altemati'T® aeaoreuratlon prooo<Stip© ie the replacoTsent of 
the aterotiTieaootato ^roup by ba3^ O0O& &oeorSi»g to the following 
aohemott 
qgCOAo), II II 
r I I I 
?^he maae spootiiia of the aetboxy iodo ana bromo aerivati-ree 
fsrois awthyl oXoate glv« rioo to an intonso fragm^t having 
ffi/e 3S7 aue to the loao of an ioaine or bromine atom* ^ e 
position of tho original aonble bona ia ehovn eXee^ Xir by 
tho intense peak »/• 197 CH^CC^^^T^^^*^^ ^^ ^^ ^^^ 
OH^O»CH(CE }^Y<?OOCH «^ Peaka at a/e 297 ana m attributable 
respeotiveXy to the ieaa Ci^ (C )^,^ CBI«iO»CH^ ana 
CHj-0 • CH CUI im2)0fOOOm^ are of very low intensity* ©le 
aaae epeotra of isethozy iodo aerivatiTes of methyl linoleate 
and linolenate bad prominent peaka (m/e 489 and 659t reapeetiTely) 
flue to th« 1080 of iodi&e atoia f^m the soleouler ions ani 
other pe&ke vhioh indicated the position of the origimiX 
aovble honde* Tht overall epeotra of the derivatives from 
these pol^raneatiarated esters «eret honeveri muoh more oompli*-
Gated and less reproducible» ohan^ing; eonsiderably in pattern 
with the laass speotroiaeter teaiperature end other paraffleters* 
The mass speotra of the prosit derivatives have the adventa^ 
that the moleoialar vei^ht is el'^ z^i bar the intense pealE due to 
the loa@ of the halogen atom* 
Mdersoa and coworltere^ have recently reported a 
more eatisfaetory eoltxtion to the problem of deterzoining dotible 
bond position* fhese au^ore have decscdsi::rtiit;"tsd that Btegpo 
useful results are obtained with amides and particularly 
pyrrol id ides from the laass spectra of which double bond poei«> 
tion can bo deduced directly* ^ e spectra of tho octadecenyl«» 
pyrollldides give olueters of peaks fr<M3 the polar part of 
the ntoleoule* If an interval of tS atomic taass unite is 
observed between the cost intones peaks of clusters of frag^ 
ments containing n and ttP*l carbon atosis of the acid moiety* 
the double bond occurs between carbon n and n4l in the molecule. 
fhie rule is valid for the double bonds occurring at positions 
C«5 to G»15 in an 18»earbon chain and has be«a applied to acids 
having 10»24 carbon atoae* IShle derivatieation for mass 
speotrosoopy has also been applied recently by Anderson j ^ al«^^ 
in the determination of double bond positions in polyunsaturated 
fatty acids* 
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Aootyl«&ic groupe eaa b« pXaocd bjr the mtthoAs difleussttf 
abov* «ft«r partial liydrogeaation to aXlcen«a or directly aft or 
ooBTereloB to ethyXeno leotele^^* 
RO=CB» 4 HC<CSg)20H ••""^ '"> B C OSg E» • BCHg CJ E» 
0 0 0 0 
LJ LJ 
Eeooatly Klelrsjiu e|^  fi^«^ fe»v© studied aaee epootra of 
acet^euio flatty acid methyl eetere eud derlvatlvee» ^hib 
obaraoterlatlo lono vere tlioee result Ic^ from a MoXtaffer^ 
rearracgemoBt of allonlo altea or of the already rearraiiged 
allenlo altea* ^ e oaea apeotfua of metliyl 9M*ootadecynoate 
ahoired oharaoterlotlc lone at e/e t96f 21 Op 1S2 and 166* 
^ o/e 2tO(&) ffi/© 152(C) 
HgO»oii.ceKca.(cng)^oH^ ^o»(a32)^6iisOaBCJ^ 
o/e 166(J}) ^ o/e 210(B) 
Fragaenta of the type B and '^32 nre the soet Intense of the 
oharaoterlstlo lose «hen the aoetyle&lo bond la near the eater 
function* 
Osyiaerouratlon of acetylenlo eatera produoea both 
leoaerlo oxoeatera* Addition of exoeaa of KaBE. reeulted In 
a mljtture of hydroxy cetera* fhe smjor lona were determined for 
the allylated hydroxy eatera fofned from eaeh iseaber of the 
aerlea* 3Saeh derlvatlaed acetylenlo eater producea upto four 
mmior and two aiiAor eharaoterletle peaka* 
Freetnt Work 
Beaotlone of vnfifttuflrattd ieX%y Aeie« contatni&g 
i&tomckl doiablo bondst tliougii not alwa^f are generell^" 
etereo«p6olflo« Qa the other bao^t fatty aoide oostai&i&g 
texcsiim}. and/or oar^xyl aaJaeent double bo&a (oc ^ ^ • 
wicatoratei aoiaa)* behaire differently tTptm. the Inter&al 
oXefiBio aoide* Aocordiiigiy» ae reeearoh os the stereo* 
oherietvy of nattuml fatty aoMe developed» i t eeeaed 
reaeoziahle to eupi^ee that the ^roiuote voidLd he atereo» 
8peoifio/or etereoeeleotlxre S^e&di&g t^ o^n the ^oeltion eufi 
geometry of the Souhle hon^t natuz^ of the reaotemt aad 
aeohaniem of reaotioB Inirolved* Qoweirert foroidable esiperl^ 
aental obataoXeSf readily appreoiate^ by a lipid ohemiet* 
have greatly hitiaerea i&irestigatio&e of the reaotiose of 
olefiaio fatty aoide* fhe aiffioiiltiee in the eeparatiozi 
of diaetereoisos^re/poeitional ieoaters of fatty aoid 6eri* 
•ativee have leA to erroneous reaulte reported 1A the earlier 
literature* ^ e developoent of effioieat eeparatioa teohalquee 
ooapled with more eeaeitlve epeotroeoopio laethods of etraotureM 
determination have now greatly faoilitatea imaabiguoue oharao* 
teriaation of the reaetlon produeta of fatty aoid reaotione* 
71i«or«tieaIly fatty aoide coatalning int«maX double 
bonds vevtlA yiftld a alxtur* of loonerio producto vhloti bavo 
boon tmlX autbo&tioatod hf siSBber of vaaetlons on iaolated 
dioubio bonds* ^ i a go&eralieatioii ie not applioablo to 
teitfiinaX olafiaio aolfta or o<: t ^  «»ti&aattirated aoMe* It la 
&0V genoivU^ agraad tbat in the addition f^aotions of 
bydrogan halideat bypohaloua aQi<3e and rin|>»opening Taaetione 
of intamaX aoyclio oXafino* the reagente attack tbe dotibXe 
bond vandonly and aXl the produote are laizitiires of poeitionaX 
iaomersc In isoet of tbe oaeea the mistttre of poeitionaX 
ieooora bebavae aa a iisoXeoiiXar ooiapomid at a ratio of 111 
vhiob cannot be reaoXved into individuaX oomponante* ^tia 
the mixture of 9CtO)»brosio»toC9)«aoat03^otQdecanoic acid 
ia not reeoXTabXa by cryetaXXieation or ohroimtographio 
isethoda* Stit recent worfe®^  4n our Xaboratory bae abown 
tbat j^ ||sefiN»2<3)*broi!«>»3(2}«»aoet08yootadecanoates are reaoXvw 
abXa by ooXiisn obrotoatograpby dtae to tbe effect of tbe eater 
groi]^ <m tbe poXarity of tbe bromoacetozy fanotion* 
namood^ 8»de aoae oriticaX obeervatione on tbe 
etttbontioity of aome of tbe reaaXta on tbe reactions of 
oXefinic acids* It ia aov kaonn vby soate of tbe earXier 
Xiteratnre concerned vitb tbe addition reactions of unaaturated 
fatty acids i s invaXid* fieoause tbe starting aateriaXs ^0V 
often iapure and tbe reaction products vers not adSQuateXy 
? 
purified and ir»«olved« Soae eig^eriaeiits v«i« Oftrried out 
iiiid«r QOttditiotis eondttciire to tuo eimiltfiiieoiis roaotions 
yieXding differant produoto* Furthar ttia prodiaota vera not 
eubjeotad to •igovoue azaialnatiffiD vitb raapeot to hoaogaceity* 
2^ 0 Teaotione of olefiaie fatty aoida oontainiiig 
i&teynai dot^ Xa bond hsva baen eztensivaly ettidied* Bmt tha 
oorreepondin^; r«aotion@ t?ith tox^inal oXefinio and o> t^/^ * 
u&sattumtad fatty aeide hsve been axasine^ Xaas ftiXXy* probabXy 
becanea of the nos^ »oooarre&oa of thaea acid a in natural fat:i* 
AXthot^ the obeaioaX reaction© of lO^undaoanoio aoid and i te 
eater hm& bean atudiad ov9v a Xon^ ; period of time* the recant 
recognition of tfea apaoiaX reactivity of tensinaX oXefinic 
bond QU^eat somb new reaetione aafi eeXeotiTe producta of 
thia oomj^ ound* ^ e Xitarattzpe on addition reaction of aoaty«* 
Xenio acid la not eo aj^tenaive* 
iMsme reactions enob a@ l^ crkowiikOT hydration and 
amination t rearransasent of terminaX epoxide ^ and reaction 
of hydrogen broside on terminaX dioXa^^ have been carried 
out in these Xaboratories to aacertain the reactivity of 
terminfO. oXefinie acids* 2n continuation of the earXier 
work and in view of the aforesaid objaotivea the vork presented 
in this thesis describee the reauXta of acme reactions on 
1 (Vundecenoic acid and i t s peniiXtinste acetyXenio anaXogue» 
9«*undeeyXenic acid anfi on long chain oCi/^ «»^ t>Bes^ turated fatty 
Acc ^<J. • ? \ 
:.[ -:\.a\©. ;?, 
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TOT the px^paratlon of 9»\mdec^oiQ aoid ttu» aethod 
of brori&atios of the olefinie aoifi followed by deh^ro* 
bromtoation of restiltiiKg aibit^ao derivative nas adopted i s 
t te preeeat . .rk. Ih. proo<HS«re of 6^ and Bo.^ m'^ ? « . . 
followed for the s^rntheeie of aoetylenio aoid* 
lOwt^eeeiioio aoid(X) oa trea^sent with bronino in 
carbon tetrachloride es^ ve altiiEoet a theoretioal yield of 
tO^II-^ibrosiotiadeoanoio aoid(ZI)« ^ e reeulti&e dibromide 
^ae then mibjeoted to dehydrobrooination by tming concentrated 
a(|tieofi@ potaeeitim hydroxide* She product after ustml m>rk v^ 
wm purified by coluian ohromatography* CxTatallisation froa 
petrol fursiiahed a 0£^etalli&e product (III) (TLQ hcisoi^zeoua, 
y i e l d - m^) aelting at 59^ Elemental analyeie co^aponded 
to the foraula C^ S^^ O^g, 
^ e X*B» speotrtBB of the dehydrobrof>ination productCllI) 
gave a broad band spread betmren 5450»3t09 and a email peak 
at 2600 ca*^ (CO^). Interestingly a ehotalder appeared at 
2250 oi whioh ean be attributed to -OsCUstretehing, It 
taay be pointed out here that usually bande characteristic of 
CsC laodes are tmt observed unlesa the unsnturation i s either 
88 teminal or eoaju^ted with the cai^osyl fonotion « 
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the pt&ultiiiftte tte«tyX«&le •traotiir« mm fnrtlier 
ettpportad b;r t!t« eignnle of um speotma* A sharp on« proton 
e i ^ a l appeared at-T^UieCOCOJiy vhioh dioappearod aftor tht 
addition of DgO, ^ e aultiplet eontared at ^ 7 * 7 intanrating 
for fotir protons has bean aeoribed to G^ and 0^ bsrdroctene* Ito 
do^nfield appearanoo of thaoe methylene ol^inalo hae been attri« 
buted to the deshieldin^ effect of ad^aoent oarbonyl and easnaa 
grot^inc^s in the e^oleonle* ^ e aignai for (^||«& (tenainal 
methyl) appeared ao a triplet (J « 2 i^)« !%e esu^l oou|>llng 
constant anggeated that thcx« ie a lone wexm^ coupling between 
Cg methyleno and O.. taethyl ^roti^ a* 2ho eig&al for the resalik* 
ins chain cioths^cno c^o^s appeared a© a broad elng^et ati^e^S, 
^hne the ID and ntm spectra 6t^ {K>rted the atructuro 9->iardeos«oio 
aoid aeai^ed to the dehydrobromination proCtiot of I0»t1» 
dibromoundeeanoio aoid* 
(Z«Xa) 
CBgBr GU Br CC%>0 OOgfi 
(IZ, ZZia} 
2 . A180® 
0H«C s 0 •» (CHg>y COgH 
(HZ, XXZa) 
I^ IX^ XXZl E « H 
ZaiZZa»ZXZa | B • CB^  
CO 
fhls reaetioB dcale vitli the oxyaerourfttion of tho 
aeotarlenlo meiA witli ees^nrio aoetate ic ^veaenoe of a $0i50 
t9tnai3r<lrof i^raiwiiftt«r mediiaait followed bjr i& MiMSk roduotioa 
of the oa^ :pBeyQtirlal intefffiodlate «lth sodiust borohydriao MM 
preeenee of eodium hydroxide* fhe prooeduire of eol'^ o^mevotarft* 
tioii»deiaiuroiiratio& adopted in the piresent iznreetleatioB le that 
of Brovn aad Qeo#ega&"# !l?he yeaotion of (III) vith aerourio 
aoetate uBixm e^juiisoleeiilar pFOportlo&e aM the aUsaliee iaBQ^ 
reduotion of the oxjrBwrotupial deriiratlye flaallar jrielded a eolld 
nhioh 8ho«ed tuo diets&et spote on a thin lajrer ohroimtoc^xaphie 
pl&te (SZ>0)» The t«o prodtaote cajor (X )^ and slnor (V) voire 
eeparated by ooluffin ohi^ matogxmph? aiia aolted at 3B^ GM §3^ 
vespeotiirelsr* 
<XIX) 
!• % (OAo)g/S?HF • ^ateif 
U , laOB/SaBH^ 
ca^cw(cHg^gCOgS • ciL^cng«McJi^)^C0ga 
0 0 
(IV) (V) 
iUi eolvoBeretiratio»-4ettereumtiott ia a ocavenient 
HarkomikOT hydration prooedure It vae expected that the hydra* 
tion of an aoetyl«iio ooapound eoiald yield Iceto^deri'vatiTea ae 
the final produeta. 
Hotel After eoaqpletioa of otar iror]t» las and Iiie Xeaji®^ reported 
aiailar reeulte out of their efforta to atudy ths thiB 
layer ohronatographio hehgriotir of aeroiary adduet of 
aeetylenie eatera* Shey here ohaerred that the iaelated 
intemediate aereury addneta on treataent with hydroehlerie 
aoid leave exo«»eeter8t iaatead of regenerating the eri«inal 
aeetylenie eater* 
8 i 
i^® iproSttet (19) re»poiifi«a to t:M epot t#6t on ^C» 
Kimsental a&alirsie eerr«@ip«8e@3 to ^i\%Q^y ^^ 0 ^ ^ s ^ 
e«9iiearba^oiie dorivativos tmXt^ &t 1t5»tt6^ osa %3'f roopoe* 
titreXy* ^« ICWkoto straotar® eecignsfi to the proatiot (r?) 
t^8 fiirtli«F s^ported by th© IB afifi EMH speotrm of it© setbyl-
eetor* IE f-peotnra sfcowtfi &tt(me pesikB at 1745 (M c^H_)iiiia 
ilPO osT <(l»0)« fhe Kna i^otxia^ cf tb© koto eater ©lioireA 
5 i^ eafeo of oi^ificanoe* a© ©l^ ml. i&tecmtim for fotar 
protcmo due to the setl^len© protoco of Og aisa c^  merged at 
7^7»64 a© an mieywrMtvtc^ quartet* a otiarp 3 proton elcflet 
d«o to th© teisiisal Esetbyl a^eared at Y ©.I Insteajfi of tlie 
xmmX T9»t biNsauee of tlio dlealileiaiag effect of tli© tO»li»to 
group* ^6 cwbomethoissr protmia (GCiQQ^) appeared aa a sic^et 
at r 6 ,B. 
Identity of tO»keto tmdeci^oio aoia vaa fwtljer eonflrsHia 
bjr another rovEle* h partial a^thesle of hy^ gratloa product 
l9-]eeto aoi« (W) vae aoMeved by etartiiK? ttem the parent 
tO^uatieeeaoie aoi«(£}» Broml^ Batioa an^ l aeli3r«[f«broi3iimtioa 
follevi&e tbe proo<^ure of Kattma et a l*^ yieiaea tlie aeet3h» 
leaie aet^» lO^az^ eoimoio eni (VI) »i«p» 4?«43^ « ^ e eisgrae 
•traeture of thle aoia wae eetalillalied t>y tlie olmraoteriatlo 
IK l»eiMt at j?22l «r^» Ita Mr. ahovei! a aiuap atar^et at Y 7*7 
for the temiaal aeetyleaio protoa (€|i 5 C»)« <m» four aethylene 
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protons •AjAooBt to tbo onsmio «« velX AS tlis osrboiyX ftms*» 
tions app«ax«d as a vel.1 rsso3.Tsa triplet {Intsgrstlng for 
four pvotoas) »tT7*8* ^ t tO»imd«o:rBoio seid <VX) OB 
i^rtttion by eviXphurio sold affords^ an lesto aold steXting 
at S9^ « Zt 8ho«aa no daprassion ixx aixadi neXtice point irith 
tiia koto aal4 <W) obtained by tha eoXiroaarourationi* 
deaarourati^ of 9»iinjSaoynoio aold CIIX)» Co»^0 ravaaXad 
tbat the tvo kato aoida ara om&B* ^ e IE ae irsXX as ^M 
apGotra of ^ e tifo k«to«»aatar6 vara aXao fotsnd to ba idantieaX* 
C!l^  a ^ . .. (oe^)^ • cooo 
(I) 
^ 2 








CH^  » 0 • (01^)^ «* COOE 
0 
fba minor prodnat (V) aaXtiag at $2«»S9^  was aXso 
aharaetariead aa an kato aaid aa avldanoad by tha foroation 
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of i t0 2^BP tm& •«falc&Fba80&«t melting a% t38»39^ anA t.60^ 
r«8p«otlr«3.3r» ^ « ^ optotnss of i t s aetliyl ester sboveA m 
double oarliOByl e^alc at 1749 (£|^0H«) and tTSO esT^ (C«0). 
fbe @^ speotruB of the Iceto eater vas more Infomative about 
i t s stmottare* Xa addition to the eiginals of ester metlisri 
pyotone at 'Y 6«?6 and ohain raetl^ene protons at '/^  8*68 # a 
sharp six protons eigneX appeared as a tstiltiplet at '7^ 7«6S» 
S^ese s ix protons were asorihed to the tsethjrieiie alpha to the 
oarhoai^ l and to laethsrlene protons on either side of the keto 
grot^« ^^s siipal appeared at relativeljr lov field because 
of the assooiation of the siethsrlene protcms with the deshield** 
ing mx^m^ groups i^S^ <» C • g^ *# 12% ** ff ** OCn^ )« ^he 
0 0 
tereiinal eiethyl protons appeared as a triplet {i7 « 7 He) at 
'7^ S»88* ^ue the appsaranoe of a six proton muitiplet oentred 
at T' 7*6S and the absenoe of any other signal betireen 7*8 
and "7^  8*6 olearlir established the keto groiq^ at C^  of the 
fatty aoid ohain* 
The nass epeetn;a3 of the keto aoid (V) vas of interest 
as i t eonfiroed 9*keto undeoanoio struoture. She signifiosat 
peaks at a/e 171f 721 (0 , 57 and 49 vers observed in the 
speetrua* Peak at s/e 182 probably resulted by the loss of 
water from the aoleeular ion* the ions at a/e 171 and 57 
a«y be attributed to the splitting of the keto aoid on both 
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n/« 57 &• baM p«at£ r«0i]lt«d fvom th« Xo«o of hvDsjf groi^ 
jfr(CH2)^C02^J7 of fatty aoia cbaln* f^nkB obsoxrod at 
m/o 72 and 60 ooixXd be aiqplai&ed by Holtaffarty voanrasgameBt 
inirolviney^ «»oIaaimga vith reapeet to C^  oarboayl and oai^xyX 

















C^ » 0 « OQ 
on 
m/e 60 
Uith a vlav to oozifims that tba derlvatiireG 9(tO)«!cato 
trndecanoio aoid ara tbe hydjpstlon prodtiote obtained via 
6olTOPt«reiif«tioaN»d«istaroi2ratlen of ^unaaoysoio aeld» tba 
aoiS eatalyaad bydfatioa of the aoatylanie aoi^ wia a2.eo 
i&veetigatad* 
Hjdratioa atttfiiaa on 9^vm&moynote acid haTe aarliar 
baezi raportad in tba litaxttt^a*a but tbe raatalta imv9 
eontradlotorar* Valandar^ hava fir at reportad the foraatlon 
of only one keto^darivatlTa aa the eole pvoduot of the 
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hjr^ratioB* OB the oth«r hand %^ ddX«to& on6 Borr^tt^ h&f 
pointed otit that th« h;jrdration of 9~«nd«oynolcs aoid pfodueee 
a i&lxture of 9* and lOi^ keto tmdeeanolo aolds and the Iseto 
ftoid prepared by irelandcr was not a pttra oospotmd* In I9?7 
Ahrahem and eo^or^ eirs^ '^  han^ reported the formation of tiro 
keto aoide in ei|U©X aciotinte* In the ease year Merrill oM 
C«m9« hav, studied th . byfl^ ^tioB of g-unflecynoio aoia a«a 
reported the fonnation of 3%' of 9»le@to and 41^ ^ of KVIceto 
itn^eoaooio eoide by ueine suXphurio aoid» vhereae hydrolyeie 
of the Qteronrio addition prodtiet yielded 46.3 of 9-lceto and 
54'«j of tCWketo aoide* Keeping in viev theee ree^te i t tras 
fe l t desirable to reinvestigate the hydration of 9»taideoynoio 
aoid* 
Ac;i<^  pata^yged hydration of ^landeeynoio aoif 
9*^n^eoynoio &eid (XII) on hydration vith eulphurio 
acid cave tvo produote ae ehovn by analytical ftfQm ^ e 
produote were i^lated in pure foxm by oolinm ohrosatography* 
The two eiyetalline produote melting at 53 end 59^ reepee* 
tiyely* Both of them responded to DBF teet for earbonyl groi;^ « 
A nixed neltinir point with the 9»keto and I0»keto aoide 
prepared earlier ehoved no depreeeion* ^ e IB ae well aa 
KM epeotra and TUC mobility of the two keto aoide were 
found to be identical in al l reepeote with the HarkovnikoY 
hydration produote of 9*-undecynoie aoid. ^ust the two keto 
8b 
aeidc rttulti&g from mOA emttUfmA hy^rtitloa of %h» 
p«nuS.tii»t« aettyXeaie ooid (U i ) WT9 e!iaraet«ri9s«a «« 
9»)ceto and 10»k«to inideea&oio aeid» as major and iiitaor 
prodnots raepeotlrtlsr* 
® (IV) ® (?) 
Maitlon of P»&»dibgofflobengcttOBoXfonaiBiide to toyaioaX oXoflc 
Heoently l?^olla ^ sik* ^^® in^eeti^ted the addition 
of I?*ir i^bro!^b0nseno8Ul.fonamide (I^ OSBO) to intez^ial aoirolio 
olefine* ^e oajor producta tormsd. tmve eitomi to tm an 
isomerio mixturo of ^ «broao8Ulfona&idee« CibroaidOf stna 
bronohj^rine vera fotmd to ba minor eida produote of tbe 
raaotion* M^rature aoanning nnrealiid that tbie reaotlon 
hae not ao far ba^ n carried out with tarminaS. olafinas ^ i a 
proaptad vm to in^raatigate tha addition of thie rea s^ant to a 
tormiaAl olafinio aoidy lO^nadaoenoio aoid* 
fb» addition of BIBBS vitb matbyl eatar of KVmidaoanoio 
acid (la) aaa earried out by folloving tba proecditra of Fo^ i^a 
and eovorkara^ • Baaetion vaa laonitored bjr ISC* fho init ial ly 
8V 
tormBA adduotf H^broao*/^  •bi'Offlo«ulfoiuuBid« mv suibsa^uoiitly 
r«atteed to the oorresponding ^ ^broiaoeiaXfonamiac by eodiUBi 
bi8tilfit«« Bxami&atioo of tbo final reaotion miistuFO by 
tl^ O revoalod tln*«o di«tiiiot spots and a faint one* Eopaatad 
attertpt© of ieolatioa by eilioa gal OOIUESQ olwoaQtogi^ pby 
fiKsliy yieiaaa thyae SffiC boa©£seiseous li^tiia pifo i^tiotSt om® 
najor ana t«o miZK)r* 
Gbai^etarigation of tha isaior proaiaot 
Baaed on tbe earlier obeorvatio&Oy tliaoretionlly t^ fo 
proatKsta "mro espaotaa poseeseijas tSi© foUotilBc ieom©rio 
Gtrv t^iarea* 
(VII) (VIII) 
Tha liquid isalor profiiiot aiiiibitad tba aspaoted aleaastal 
eoapoaition of (0«H»fi) eorraopon^ias to tba for»i;0.a ^^\B^2&^4^^ ^< 
Its IB apaotma mhoim^ baa^a at 3260 (ll*H)» 3070 <a»G»II| 
aroiBfttie)» 1740 (i^ gOOB^ )* 1$90 (C«iC» aroamtic)* 1090 (CO). 
f l,N33M*3d) JDNVl i i r^ - i f 
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1160 (SO^K) and 730 om (0»Br)* ^ese data vare in agree* 
mmt witli the^ «»breit08iilfo&amide etrootvre of tbe BBI3BS 
reaetioti prodtaot* Boveirert tbeiie •aluee ^mv9 compatible with 
both the iaoaerio otrooturea* 
The ^M dpeotrom gaire oonoltieHre ets^port iD favour 
of (VIZ)« fho spectrum ^ v e elgnal© at Y 2«Si!i (S protoiie) 
and "y 3«4iB (? protoBSf 5 aromatio proto&e)* & Qi^aal oe&terefl 
at Y 4*6S appeared ae doublet of doublet integFatica for 1 
piroton (^  w 12 and 6 I2B)« 3^ii0 eigisal baa been aeoi^^oed to 
a proton attaebed to nitrogen (E»g) wbioh is adjaeeiit to 
C^l«^* ^hXe S!etbyl@&e group boin^ attaobed to an asTcaBetrle 
carbon centre ^^4 0^ bao raa^ aiotleally nonequlvalent protons 
v^ iich splits tbe proton attacbed to nitrogen de doublet of 
doublet* & tbo ieoaerlo struoture (VXXZ) W sl^^ial «ae 
espeoted to appear as a doublet* A raultiplet centered at 
'7^ 6*0 integrating for one proton (a ^ r t of ^Icb serges «lth 
COOC^ el^^al) has been ascribed to C|0 metblne proton 
(•O^Q-l)* ^ e sietbyl protons of tbe ester function appeared 
as a singlet atT^fi.SS (3 protons^ COCCg^}* ^be terminal Q 
aetbylene bearing sulfonamide grois^lng Co^H-SO^^HS^i^ * Om) 
Br 
appeared as a sniltlplet (2 protons) at ^  6*6* tEhe C^ ^^ il^  
signal ((^COOOH^) appeared as s distorted triplet at T 7*7 
(2 protons) t the renaining oetbylene groins gave a signal 
centered at T 8*7* 
8b 
Th9 fosvatlOB of product <?II) firaa tlit reaotlon of 
10»imd«o«Qoato vlth WtBB appears to bo in oonfofntity vlth 
the aoceptoS seohaBiem of eleotropliillo addition to earboiu* 
oerbon Sooblo bo&i involirlfig tto o^ foXlo broiaonimti ion ititex^ 
medlato* 'Bm initial, attack of bromonitim ion ^oSuoea a 
oyolio broQonitSB ion intoxsediato* 'Shle intOfiaediatOi unlilco 
other eissilar intennodiatos froa intomaX olofinet offers an 
opportimity for proferentiai attack of the anionic part of 
the reagent (nuoleophile) frota a vaatl^ r tashinSered sethyHene 
oidet thtto reaoltinc in the almost exclusive formation of the 
addition product* 2t must hoverer be pointed out that ve did 
not suceeded in isolatini^ the Isomeric addition product (?IIZ)« 
It i s araasonablo to believe that a small quantity of (VXXi) 
a i ^ t have been fonsed which escaped isolation due to very 
lo9 concentration of the confound* 
ci^«ica.(csig)Q<»3g0a3 ^ .' » cOg - oa - {Gu^yQCo^cu^ 
^voured ^ ^^'^-^l, ^  „ lees favoured 
(la) ^ ^ 2 ^ 6 % 
Br 
^ Br 
80^0 6^ BO^G^n^ 
<VII) 
—5-—*-»> C ^ • Ca • C01^)^00201^ 
r 
so 
TiM fontation of metl^ arl 10*broao->1V(£*beoB«Ei« 
0uXfo&8miao) m^eoaaoate (?ZI) nae tvirtimw m^port9& hj 
i t s ohcmicsl eyolls^ation vith eodiua aethosid* to eiotlijrl 
10t11«(&»benBaie8uXf<mjr3.epimi»o) tmdeoasoato (££}• Th9 
etruotture of tbs product (2K> v^e oetablielieS by Ita olea«iital 
aaaljret© (C g^HgyJ^ ae) ana by ooaparljag tho IE epeetnus of 
(IE) tilth tbat of/^ •^bsfo&oe f^oaaiilSe adduot <VZI)* <i?iie 
XU opootnsB of (II) e!u>wd a2Jt o!sar&oteristic basde &fi in 
(VII) osEoopt tb© abaorptlone at 3280 i^U) m& 720 (Ci^r)* 
^en tbo oosspouQd (?II) VBB refluxed vitb eoSiiss 
aetboxi^e eoiution t<sr a longer time (1 br) tbor« «ae ope&ing 
of asJiridine ring* It ^ae es^oted tbat iiietbOEi<!lo ioB can 
attack m both Q^^ ana 0^^ cai*on atoae. ^ua theoretically 
ti») iaoi^ric prodiiota are axpaotea posetsoing the followiiig 
etructizrea (I» II)« 







f!t» ferttfttioii of ofiS^ r one ieoa«rio pvogiiot C I^) amy 
b« due to the pT9t9Tmiti9X attaofe of iho methoxide Ion from 
th« fmhin^ertd aot&arlone eido* fhvit tho oXeeevrngo of earbon** 
nitrogon bond froB tlio tetoilsaX elAot dtie to the attaok of 
iiietlu>jcl€e ion on tevminaX oarbon atoat 7eei33.ts in the esroXtib-
aive for&ation of the proQwat <XI>, She stmottire of (II) 
«@e eupportea by i t s eiement^ enaXyeie (^fg^j^e^^^t 2E 
ana B:m« Ite IB epeotrua shoved banae at 3260, 3070« t740f 
t590t It^ Op tito, 1090 «ai • fh© Mm. e^otrao gave oonoXta^  
eive evidence in favotir of (Zl)m ^ e epeotmo gave signale 
beeiaee the ti0u^ e i^aia of fatty acia QethyXeater at 
T2tt2ra (2 piY^ ton©) ana 2«4» (3 protmia)t i*e»t 3 aroisatio 
protons* A proton attaohed to nitrogen appeared as aoubXet 
at 7^  4*65 (aieappearea on B^ O ehalee)* The appearance of 
thie aonbXet sne^oste that mAfonemiae grot^ing (H -^eo^ CgB )^ 
i e attached to oaz^on C^ ^ having one proton «hioh splits 
I«»H proton into a doublet* A smltiplet appeared at n^ 6*75 
( s i s protons)* This sifnel m^ y be attributed to the cethoxy 
and sethylene protons attached to terminal carbon and 0 . . 
n 10 '® 
proton (^a«.0»G^C|[ «)• 
n 
92 
CharaotilgatAoii o^ nJnor proguota 
Th& format ion of dibrosilde and Dronoiiydrlne in tlio 
roaotlon of f^^^ with olefi&fi h&ti matXt^t beon olrsfirrtd 
b^ Fog^ia fm6 ooverlsore^ « ^ ttm presont imrostigation t!i« 
tvo minor @iao pt^mota (IXat ^^ )^ <>f J^^ BS roaotion imre 
oHoapaotefieed on tlie boeio of elocentoX ansJiyoie and ooii^ari* 
@on of tlio ^0 Qiaration oMiraotorietioa m& M i^ peotra vith 
thoso of attthentio eanplea* ^@ prodtiet (2Za) responded to 
Boiiatoin teat for bro&ine and enBl^ ra^ d t^ ^^t2^2^2^2^* 
2hio showed tltat tlie prodnot i s a dibromida of motbyX 10* 
tandeeacoata* Its IH epeotrtsa shoved banfio at 1740 (it&CCH^ } 
and 7^ 0 m (0«»Br>* 'Shib Hna ^eotnam gave e i^ala at 
5«8 no (I protoap omfir)t 6«2QI <2 proton^ BiwClgg)(Tioina2. 
and gecinal ooi9lin6)i 6*46 (COOG )^» 7*65si (2 protons* 
I^^ COOC )^ and 6«7brf6(rdiaatoin@ aethjrXene protons)* 
A Oo*fl(0 v i ^ a aaspXa of iBetbyl 10«11*dibroBioiind#» 
eanoate (prapared by tbe direot addition of tbe broisina to 
xsethyX lO^undaetnoata) ehoirod tha identity of the tvo dibroaidaa* 
Farther dehydrobroiaination of the dibromida (XXa) by aino in 
ether-aoetio aeid regenerated the parent nethsrl 10*imdeoenoate 
(Xa)* 
fhe other loinor prodnot (XII) aiao gave a poaitive 
Beiiatein teat and eihibited the eleisental oocipoaitioa of a 
8^ 
broiBOh94ri& ^^ 4 2^ 23^ 3^ **^ * ^^ '^ internal olofin the reaetioa 
of SfiDBS ic la&oiiB to jrieXd an ieoaievie Biixturv of tooaoliydri&e 
as one of t)ta emiOT eida produots* fhtie i t vaa snspaotad that 
the hvoaobydriB expeoted tv<m the reaction of M3)B8 with methyl 
lOwimfieoenoate say he a eingle iaoaier IWhroaOf KVhydvoiqr or 
10*hro&iOf IWhyfivoxy or an iaomorio einttire 10(11 >«»hromo« 
11 <10)«»hydro9{y derivative* fhe IB and HIH ^eotra of the aide 
proditot (111) 6%2»3rted tho structure lO h^rosiOf 11-hydrojsy 
tmdeoanoate for the hroaohydrin* Ite IB ^^otrois gave hande 
at 5430(00), n40(CC0Caj), 1180 iGmO) and 730 oT^ (C-Br). 
^ e cm Bpeotru!!! gtive oignale at C»1Q (1 proton # 
Br»€g)» 6«350 (€000|^)« 6*6 <S protocBt C^OB, vicinal end 
seminal cois^ing), 7»7te (3 protons* <Sg^(XiCm^ 4> 0 )^ asid 
Oft6br,e (other methylene protons)* On addition of B^ O the 
signal at 7»7 «&B reduced and integrated for tiio protone 
only (C^ I^ OCOCH.), thus shoving that the hydrosyl proton ai^ aaal 
irae ner^d with the signal of OJIgOOOOIL* At the same time 
the signal at 6.6 vas siistplified thus shoving the attaohaent 
of OH groY^ vith the terminal methylene grot^* These speetral data 
eharacterised the hromohydrin (Xll) as methyl 10»bro!io>11<» 
hydroxy undaeanoate* The foraation of hroaohydrin (XIX) 




%pohal.Q|fenatioi:i etudies in Ssit^Ttwl oX^fiulo fatty 
aoi£e uoua31y ^i@ld an iQoaerlo i»o@paY^t)lo oiztts^o of iotemal 
lijslo!;yiarlJis. Sbn© Isypobrosinatioo of jBl^^^ootafiecenoic QOM 
affords a laisttire of 9(lO)«»bi'os»» 10(9)«»!3^ros3^ ootaGocanoio 
eoie «Mch defy a l l atteit^ptfi of eeps^pation or esysts l i lest lon* 
Eecently the vorlr^ on bypobalogenatloc cf o<rt^ «»iin®atiarmt«« 
fatty acide liao leS to the observation t ^ t heiohySrice 
&9Ti'^e& iron o c , / •tmsattopatlos ae|ao@st to oarboxyl cotsXd !»© 
separated by ooltim ohroctatography* MSitioB of hypobromouB 
aol6 to lO-imdeetnoio aci^ vas prmtovml^ etiadied by €haiRpeti«r 
a&a Cespaa^ • These authors reported tMt hypobroaotia addition 
to tO«>tiR^eceiioic acid yielded eioluaively 11*broi30» 10»hydroaqr^ 
uttdeeanoic aeid« On theoretical gronnde thie eterooeeleotiyity 
of the addition of hypobroaoua aoid aeeiBsto be very unuaual 
observation* Thie proispted to reinvestigate the addition of 
hypobapoootts aoid to 10»imdeoenoio aoid« 
Xa tht pT9»mk% study on the t«ratl&al olefi&io aeid i t 
vas ot>8orv»a that althoue^ th« iaoaario oixtura of tlia tamsiael 
halobjrdrliia eovUe not t»« mparatea oluKimatographioallj Imt 
00UI6. be Aateetad by XliC« 10»ttod«e«nolo aoii on hypobromSsa** 
t&on using sodium bypobroaide solution affoarded a broimiah 
vioeous productt «liich on |>u7ific©tio& ehoired t«o spots one 
less polar at eol^ rent front, acfi tfee otfeer laor© polar near 
tho base of tb© saiC plate* Coluen obromatograpbio rssolutlozi 
yieia©6 tf?o proeuots ono of «liioh tras ^C boisogwoeous «M3id bad 
an elenental ooapoeition ^if^Og^^* ^t «as obaraotsrieed 
a© 10,11»aibros!0«>iS3doeasoio ©eld by CG^ SJtC witb an autbastio 
saiapl© of dibroald© prepared by tfee direot brociiaation of 
lO^undeoenoic aoid« 
^e polar produot on direot ^hQ sboved tbe prssexsoe 
of two spots ole@G to eaoh otber* Its IE speotnxa ebowed 
baads at 3400(OH) oad 73O oaT^  (CUBr) and also responded to 
Beilstein test for bronine^ ^ e product oould not be separated 
by column cbroaatograpby* But our analytieal ThO examination 
elearly cu^ested the presence of t«o bronobydrins, oontrary to 
the earlier ebserration that only one bromobydrin i s actually 
fomed durine the bypobrominatiott of 1d»undeoenoio acid* That 
both isomerst 10(11 )*bro&o# 11(10}whydroiy derivatives vers 
indeed formed during this reaction ttas evident froai the fLC 
of the product which shotted tvo dosely associated but 
9b 
ia««pa»i1>l« qpots* In ord«v to •etablish tbat aetuall^ a 
itiactiare of iii8e:pafttb3.e ismterio brosolisrdyiii le formed« tho 
aixturo mie oonrortea to tho oon*«^poodljie li^ tlroxsr aoida hy 
tlio yadootivo iramoval of tho t^oai&o osiiig ama2.gaBatoa BIAO* 
^ 0 reaotloa tsixtuv^ after m>tk v^ ohovod two oloar spots o& 
^SIQ» Colwan ohyosatogfaphio rosolution yielded tvo produota 
(SZXI^  :sx?) t^cl^ on bisrdrolireie at^ subaeqveiit or^retaUtiisatioi} 
melted at 68*8^ asd 49*5^# 2B epeoti^ ^ of the tvo pi^duote 
showed a oXear hand at 9450 QcT^Coa), COi»^ c and XE shovad 
the hii;^er and lover aelting prodoots to be IWhjdroxy and 
%Omh^0ro^ ucdeoa&oio aoids respeotireljr* ^ue the bsfpohromiim^ 
tioa et»djr shoired that the reaotion jrielded not a single 
hroaoh^^rin as reported hnt a oisture of isoiaerio 10(tl)*hro8»» 
11(tO)<»hydroiir nndeoanoio aolds as ehoim belov* 
HOBr 
O H NI' Br 
I I 
0J3j^  • on « COB^^gCOgfi 4- CHg • OH • CC]^)g»002B 
B r 
OB 
Fn •#• HOAo 
03. « OH • ( 0 B < ^ ) Q 0 0 2 H 
QE 
•f 0 ^ « 0 ^ • (Olg^g^OOgB 
(xin) 
8V 
Mdition of EKStfS to i n f mal eia ang f ^ f olgfinie 
Aa weptawtQA mrXiew ttm a^it loa of UUBBS to Intoamfii 
aoyolio o3.efia8 has bet& stuAIM t>y Fo^ia aa6 oovorkmra^ • 
In thia Iznrastle&tion tliesr have veportad ffxraation of cetlisrX 
tl>ipeo*»9(tO)*bgeaK»*10(9) (&.b©iisseiie0oa.foti&mido) ootedoeanoate 
fxem fm^b;yX oleate vhicb was shoim hj SliO to bo a eiQgle 
oooipo&ont* ^ 8 isoaerio istxtora of /& *broaioei33.foncmiae 
aaaueta 6id not give aoeaptable ana2.jreie» & iriev of tbeaa 
report a «e «or« iatareotaa in ejitasding tba raaotion of BIBBS 
to istamal s^§ m& y^ftpa oXefinio aoida* jpjlp*9«>ooteaacepoate 
(metbjrl oleata) aM |^>BBf«>9»oetadeoenoate (cratb3P3. olaiaate)* 
'Sim adaition of ^BDBB to matbyl filfi and Jlft&ft*^ 
ootafiaeaaoatea mis oarriad out ae reported prerioiial^* ^ e 
ia i t ia l l f fcraed &brGi^»/«»salfona!aiae aSdiiote iiare redmee(3 
to tbe oorreapondiag / «bromo8ialf onastldea by treatmeat vitb 
aqueoue soditm biaal^fite* fisG eiaainatioa of tbe final 
reaetiott nisttsre in eaeh oaae rereaXed fotar aiatinot apota* 
OB fractionation over aiXiea ^ 1 oolusm four produeta vera 
obtained in pure fora* 
Characterisation of nrodueta 
The eoapound (XVXl) warn a balO£;en»eantainiag product 
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ft« ijidiest«d hf i t s fi«ii»t«iii t«st* KLttSMitaX mudjBiB 
oozTQopo&dtd to tti« fofsiulik ^i^^^2^2* ^^ ^ ^ «p«ettnsB 
g«r« abeori^tion ftt 1740 C0006a^ > asd 720 ea*^ CObBr)« fh« 
xa •p«otn]si a»S COmTStQ of the proSuot (X?X2) vitb standard 
aetliyl 9ff10wdltoc«i»> ootadeosnoats (preparsd by dlreot addition 
of broala© to c i^tb l^ oXeate) GUbmrnQ. no diffex^noo* ^e 
pTQ^wit (K?XI) «as thus ebavaotefieod aa netti^ rl 9»10udibK>ffio» 
ootadeeanoato* The prodiiot (% I^ZX) aiumed test for halogen 
and analysed for 0|^0^^^^* Xte XE ^ eotrtoa stoned l^ mds at 
3450 iOC), 1740(000015) and 720 om*^  (C*Br). IMe prodiaot i s 
boIioTod to he an ioosierio iaiztm>e of tmths^X 9(tO>«»broao*IO(9)* 
hy^vo^ ootadeoanoate* as sho«n hf a cosparieon of XE and CO»^XiO 
vith an atxthentio misEture of broootiydrino prepared by h2rpo<» 
bromination of oetbyX oleate* 
^ e T^po&xmte (KXK» isajor) and (M« alnor) irere obtained 
as -visGons oi3ie of oozipoeition 02^^2^4^'^^ ^^ reaponded to 
Beilstein test* The isolation of the t«o broaosnifonaaide 
addnots froa aethyl oieate indicated that the isoasrio ffiisrtore 
of aethyi ||£t2r9(10>»bro]BO*10(9)«(B»becsene-euifonanido) 
ootadeeanoate eoiild be separated to tediTidnal isoners as 
evidenced by the fI*C eaalysis* 
the XB speetnm of (XXX) shoired bands at 5280 (E»B}, 
5070 (C«C^| aroastie sjstea)t 1740 (OOOOB^ )^  1990 (0«0, 
aroaatio sjrstsa)* 1090 (0.0), l ieo (80g&') and 720 ea*^ (C»Br)« 
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for *brottO0iafoit8»ldo addoots 0m l a (tH)* She oaXy 
diffoTv&eo obsexved ia tbes* tvo ^eetva vaa in S»^ H asA 
•star eaithoa^ BhBorptlonB§ !•«• In (XX) tha &>H toii<S 




(on) \1^T) (xviii) 




(XXX aaJor» XX ni&or) 
fha addition of MtmBQ to intavsaX olefine ia aigpaotad 












two i8oa«irs eoold b« stpamt^d hj^ oolumn ottromatogTaph^ rt th« 
«trttetur» of l»divl6Qal ooapotmda could not he eatublishea 
dtift to inad«q«aoy of ttm pwm oon^ounae* 
Foiciatioii o f / *bro!n08t]lfO!iamiao aifieuoto {ZtK^ £K) 
-was ftirtbaif sti^ l>ort»d by tbelv ^emiool ^ollsatlom vlth 




fbo pro£t>ot (IXX) Has foiaid to bava a ooi^oeitiOB €^ 1^1^ .^0^ 113 
oonaista&t vitb aatbjrX eip^9* 10*(B^benaaaeaalfOByleplmino) 
ootaAeeazioata* The ota^aglriaina atraotura ma ooaflmad by 
. ex.„ .«a .t a,o „ - u, u . « . . c ^ . «.. ^a ^ 
C»Br absorption band a vara abaaat* 
l O i 
Aft in th« o&M of methyl ol«ate» adaition of KKDB8 
^^ ^^ P^Kt^p, oI«fiBle &»%9T itmthyl elaidftte) (I7Z) also 
yieM«d tlt« dibromiao (S?XX)» tlie isoaerio broaottyarin 
CiVlII) and tho tvo /^  «broao0ii3Lfon?mide aaeuotis <KXXa» 
major) and (SSat aliior)* 2!}ie gmalyeie and speotral result0 
of these addtiotft vore olisost einiXar to the ^foAuoto (KXX) 
Bm^ <x )^ derived fros methsrl oleate* But the osrolised 
prodaet methyl tfgenf»»9* 10*{B..hengene8t»lfoayiepaaiBO)ootad»» 




C^ii) 'I' (wi l l ) 4> <m^(0i^}^ca • OH mim^i^o^Qo^ 
B Br 
(Br) (B) 
!ghr<io (KXSa» XXa) 
CfijCma 





fhe t«tr&sole8 obtaiaefl by the veaetion of ketoB«tt 
irith an oxeets of bydraeoio aoid h&ve botn foimd to oxhibit 
plmmaoologioal aotiiritiea^ • With this realisation* esmthoais 
of tetrasoiae haa haeoae the subject of cuoh investigation* 
Zt tm^B antioipateS that einee tetracoles oafrying akksfl ohains 
find diverse biological applications* the tetra^oles* i f 
obtained froa Iteto aoide may b© of eome asefulnesB* With 
this objective in viev* isethyl 10»keto unaeoanoate ^ae treated 
with en exoeae of hydm^olo acid. Usual isorfe tip of the reaction 
mixture provided tvo products (SSIV and XI\7). 
0 
II 2 HH. 
CBjC . (CHg)g • COg^^ ^ {Mm • (CTT) 
gharaeterigatimi of (XXIV) 
The compound (XXIV) was indicated to be a sononitrogenotts 
cospoimd by its el^ental analysis iQ^^U^JSO^)^ Its IE speotma 
ei^ibited^ besides the ester oarbonyl absorption at 1730 otT , 
two more isportaat bands* ^ e band at 3460 <» is aseribable 
to nn stretehittir and 1660 en* absorption can be assigned to 
oarbonyl grei^ of the asiide (COHH)» f^m these data it is 
possible to urite two isoneric stnictnres for the coapomd 
(XXXV) believed to be an aside since both aethyl and alkyl 




Xt0 SHE epeetrua was e^re infors^tl've fe^^rdlcfi the etmiettird 
of th« aeilde* Zt exhibited a broad peak at Y 3*75 vhioh can 
he aseigned to proton attaohed to nitrogen* ^Shle proton veB 
found to be diffiomtly ©zohangoable trlth deuteiriua* TSsrm 
protons of oethoxsr gro«^ of th© eeter appeared at Y 6*31* 
fhere irtre t w Qtiltip3.eta oeatered at T 6,8 and 7«7? and both 
integrated for 2 protoae each* A ein^ot for three protons 
ime found at'V©*©?, fhie einc^et etigceeted th© absence of 
any vioinpa proton m& th© presence of a aethyX ketcmie oEide 
(XKHTb) rather than an IMaeth^a aiaide (SX2Va>« & the oaee 
of B^sethyi amide {Ml?a)» the signal for aethyS. gro^ vovCLd 
have appeared as a doiibXet beeaaae of i t s splitting by the 
aiside proton* ^ns the mtaitiplet for two protons at T 6*8 
oan be ascribed to the methyl<sie groi^ directly attached to 
nitrogen {«IS»Ci^«C6^),^) and the sniltiplet for tvo protons 
at'T^ 7*77 oan be assigned to the {^ethylene adjacent to ester 
carbonyl (^ C^^ COgCa^ )* ^i^ singlet at f 8*07 ms for aethyl 
protons directly bonded to the carbonyl groiqp iGMm « 0 * ) • 
fhtts the structure of the ctrspoand (MlVb) i s GB^mmim^y^QQ^GO^. 
It i s presunably foraed as a result of the preferential nigral 
tion of the bailey alkyl chain* 
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Jh9 em^mOt iWf) 0t eX&mn%eX eonpoaiticm ^f2%4^3S 
ap^ai^a to he a Siaitt^^cmotie oofi^ toBd* It« IB epeoti^ iim 
•3Eiiibit6d bands at 3660 and 9460 mT tiSiicli eoia.6 be attributed 
to fiS 0tratohli3g •ibmtiose* ^ e eater oarbooyl band was 
toxoid at 1730 cci**^ . & stro&g baud at 1660 c» soggeeted the 
ooz^oimd to be a deri'vatiiie of aoyolio urea* faldng into 
co&oideratlon the elemental a&aS^eie (tvo fiitrogen atoms) 
and tb© IH values i tb© folloiiifie ©truoture ^eaed appropriate 
for the e«3pooaa (sxv>, 
0 
^ M s structure ^ ae et^ported by the tiM speotruzn of the 
oetspGwa^ vbiob sbowed a br^id si^ n^al at 7^ 9*3 iBte^Tstiag for 
tuo protons* Disappearasoe of the si^ i&al b|r deuterlur. ezohauge 
indleated that it vas due to tvo protons ascoolated vith 
nitrogens* ^ e faethoaor and ohain methjrlene protons vere 
obserred at V 6*34 and 7*77 as usual* A tvo protons aultiplet 
centered at V 6*67 is asoribable to protons of the aethylene 
group attached to the nitrogen immq^itM^)^^)* ^he signal 
vhioh miequiTOoally established the urea struoture uas a 
doublet of unsfual hei^ h^t at V 7*2? vhioh integrated for 
three protons and had a J value of 4 Hss* ^ i s si^al is 
lOo 
Attributtd to the ttftl^i grotxp <iiT90%%^ Attaotod to iiJ.trog«& 
«ad i s i!|>Xitto(S into a doiablot by tha a»Ma protoa* Th9 
lovaip field pert of the doublat vaa tallar utiioh eti^portad 
tha fact that tha proton vliioli aplita thia signal l i a s at a 
iotrwr field t ttiat i s ttia amida proton at 'Z 5«5* On t!ia basie 
of tha fore^^oing diaoussion oosipound iZSf) ie asaianad tlia 
atmottird* 
In view of the aatahlialiad oeclianiem of the Bohiaidt raaotion* 
the fonsation of componnde (XEXyb) and (M?) ean he rationaliead 
in terma of the meeheniatio oeqtsence ahomi aa underi 
II , H* II , , aV«^«ir 
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Beaotion of long 6tifiia o<'«/^ *>imgatqgiit»a ftoMa 
A srevlew of tb« lltovaturo sliovod that atudlee oa 
h^o!ialogeiiatioii hava oo tar liaan oonfiaed to iatafimS. 
olafiiiio fattj aeida* AXtiiougti the haXohfdroaor aarlvatlTta 
of Q^Q and 0^ 2 tmeaturatad aoida oontainiBg totarsal douhXe 
bond a hava baan prapaya« la a oiyataXllna atatat the produot 
ie alvaya an iaaapavabla aixtura of two poaitlonal laoaiara 
i*a* 9(tO)*ohloro»10(9)<»h3rdroiar ataario and 13(14)*ohloro» 
14(1?)»hy0rox3r bahoaio aelda* Th9 foraation of iasaparabla 
paiva aay ba attrlbtttad to tha location of tha halobjrdroiy 
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fnactioii tme mmst tr€m th« polar end of %h» fatty aoid 
chain* On tho baele of thie x^aaoning It i s aa^otad that 
i f the doiable bond io vaxy oXoeot tmther ad|&oa&t to earboxsrl 
funotiont tha influeBca of i^ urhoigrS. on tha haJlohydrojqr groni^  
of halohydrin votald affaet their polarity <mahling thaa to 
he saparabXa* ?herafora» the praaant vork on the hypohalo* 
ganation of the JyESie»2*anoio aeide ?^ae undertaken* i^ 
attempt «ae aieo »a4a to prepare tha epoxide of long ohain 
oC$fi -uneatvtrated aoi€e hy the use of or^anio pero^ aoide* 
led to the oonoluaion that the oarhosqirl fimction doee affect 
the ad|aeent halohydroxy function* Thia effect haa been 
attributed to intrai&oleoular hydrogen bonding betveen C^ OH 
and eater earbonyl function '^ « ^ua the polarity differences 
of ieomerio Imlohydrine stake thes amenable to ohrorsatographio 
eeparation* 
The preparation of 293«apoxy aoide hae been reported 
in the literature * • Cunetone loid eovorkera have ehoim 
that epoxidatioa of o^ t/$ ^ unsaturated aoide requires ezoeas 
and atronger peraeid and longer reaction time* Our atteispted 
epojEidation of these esters with perbensioio and a»ohloro«* 
perbenaoic acid yielded 3*keto esterst preetanably the 
rearranged product of the expected epoxide* tJMa vork 
describes the isolation and structure detenaination of the 
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fi »k«to e«t*r hf ohcalCftX and epedroseopie mothode* 
j;aillf»2»eiiolo ftoida of O^ t^ C^ g aad C^ ^ obain length 
vdre pi^pared troa palmitic* eteorie mA behenio aoiAs 
reepeetivaly by o^  «broai&etlon folXoma by dobydrobroffiinatioa • 
• 2 
t> KI ' 
(XX7fZa»bto} 
IWflt a»b*ci W H O t3»1S»t9 
^he ilS&&*2"*^o^o 8trttottir« of tb« o^»^*tmoatu7ateai aoida 
veve oonfirmaa by their elemental analysis ana the epeotral 
etuay of their aethyl eatere* ^ e estere of (£XV£Iafb»o) 
had the oharaoterietio ZB abaovption baade at 980 (trftne 
double boiid>» 1690 (ester oarbonyl) axtd 1650 e»" C oc*/^* 
unaaturation)* $he ^'WL epeotrun ^ v e the aignale aty9«1 
(triplet, tewinal-CH,). 0.7 (ehalii^ethylene), 6,2 (ainglet, 
COOCH^). A band oentereA at 7^4*2 for ocproton ie split 
into a doublet by the P *proto& (J • 14 Bss), A triplet at 
Y2«9 attributed to the ^  <»protoii« Beaotion of aethyl traiie»'2* 
hesadeeanoate (XXVZXa) with •^ehleroperbenaoio aoid vaa carried 
out in ohlorofora solution following the procedure of Ounetone 
lOt) 
^ ^.^1>.b.,«» ( 8 . h » . I ) , a . « « c t l « . » l r t » . « . K.pt 
at rooffi t«Bq^yftttir« a»A progress of veaotlon mm imn±tOT96 
by ^ 0 at Intervals of 6 lira* During tho first fev hours 
piorio aoid fZ>0 ohoirsd orange fsrpot inSioating ths fomation of 
an epoxide* Mt«r six lira t!i« intensit^r of orange spot 
gradttail7 deoreased vith tli@ inorease in reaction tiat* 
Direct TltO of tlie reaction sisture showed three distinct spots 
corresponding to ctnreaetea methsrl estert a faint spot for 
epoxide and a dense spot for unexpeoted prodixot* Boring the 
init iai stage of epoxide foznationt a l l atteaipts to isolate 
the reaction product by coluEaBci ehroisatography yielded a 
substenee «hi^ did not respond to picric acid ^C test* 
fhis eho«N»d that the epoxide i s labile enough to under<^ 
rearrF^ngement in the coluim* Such rearrangements of epoxides 
during the eolusm are already Ijioim in the literature' • 
Although fomation of 2»3*epoxide8 have been reported 
earlier * » our efforts to reproduce these results irere 
not suooessftil* Instead of the epoxide* after final vork 
up «e obtained a crystalline ThQ hoiaogenoue product (XEXX) 
melting at 38^ « Picric acid "ShC test ruled out the presence 
of epoxy groiq^ * The ZR spectfua showed peak at 1750 (ester 
carbonyl) and 1715 em (Keto}« Xhe UIB. spectrum exhibited 
signals a t y 9«1 (triplet* terminal aethyl protons)* 8.7 
(chain methylttae)* 7*8 (sia^et* cxC^aethylene protons)* 
IxU 
A mingiet at ^7*0 liae b«ea asaigntd to tli0 raetfisrl^ie i^rotone 
b«tif«eii th« two earboayl ^roi^o C-C • C^ • <p)« MM epeotrum 
0 0 
8h09«d no iBdieation foir viBsrlio pistons OP opoiqr proto&s* 
hence the et]niotY2ros..CH««CB.<U0OgCU^ and «CQ « CE-OOgOl^  
vara dlac^rdad* 0 
B - OB S ca • ^^2^ 
&(K>-H/cb3.orofors} 
(E « CH * OH • CQnCHs) Hot laoXated 
V 
(OTBrma,1>»c) 





a. B • ca^miGB^)^^ 
b. & » ca^(c^),^« 
Tha maaa epaetnan of tha proSuet (S^ZXa) waa sora 
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h«saA«eano&t«* !Ch« !&&•» sptetrum «ho««tf »ol«oiiajur ion p«a]e 
ftt B/« 264 (^) ea^^ottd for ^tT^^S* ^® speetsua ^vo 
slgnifioa&t peak at B/O 211 irca^CCBg)^  <^0»0^jr arisifig by 
c<«»cleaTag» on naar aida of fha >»lEeto grot^t 225 i^599 
Xoaa of COOCQ~)» She laaea peak at s/a 116 ariolng by the 
Hel^ifforty rearranseaentt ia fioe to the ion forsted by 4ff$ •* 
oleavage ( ^ to ^^keto groi^) with stigration of V •hydroeen. 
B 
0 to KJ^QB • iGB^)^on^ 
0 i 4OH 
II • I 
01^ • 0 • 0 * 0H^  • C • CII^  
a/e 116 
1910 apootruis hiBtB the eaee fragncaitation pattern aa reported 
by Otham anfi etenhagen^®* The keto eater (XXIXa) on aaponl-
ficatioa foUoved by aoidification eraTO Vketo hescadoeanoio 
aoid» m*p« 64^ « The preaenee of keto group vae further 
atipported by ita reduotion to hydroiQr eater (XXXa) vith 
aodium horohydride* Ita 2B epeotmm ahoved abeorptioa at 
5445 oa*^ (oa)» 1740 (COOCB^ )* The Um apeetmai of (XXXa) 
exhibited a doublet at T 7*8 (c><:«>i8ethyXene protona) and two 
uareeolTed onatipleta at 7^ 7«40 («CB.q||» diaappeared by DgO) 
aae' at 6*15 (-(^OH), Beaidea theae the uaual ai^aX for 
l l :^ 
fatty iioitf iB«tlisrl ••t«78 mys aim obsevftd* flui hydroxy 
««ter (XXX«) vms subs^qtMiitXy ia«Rtlfl«a as aiethyl 3 -byfiroxy 
hoxatfaeanoata ffl*p* 57^* ^he ee l t l s e point vas mmlterea os 
adaixttira vlth an authaatic apooiaan of raathyl '>»liydroxy 
haxadaeenoata* ^ue» from the ohemioal methods end epeotral 
data i t ia eoisoltadtd that attaiaptad epojeidatioa of tfano^2» 
eaoio eater (KXVZIa) «l th peraold in i t i a l l y yielded aa epoxide 
(XXVIIXa)* fkne iaolation of the i ^ o u l t i ^ oxinme ester vaa 
d i f f i cu l t beoQiaea of the epoataneo^w rearraageao&t to a / * 
keto eater (KKZXa) dttriag the proi^reea of reaetion or chroma^ 
tographio iedlatioa* Th@ obaenmtlon was not total ly vaoim 
es^eoted sinoe the rearron^aexit of epojddesto ketones with 
the aoid catalyst and/or heat has been well dooumented • 
Shis faoil® rearraageinent of the epoxide to ^ -keto ester 
and the fact that i t i e aoid eatalyaed isay reasonably be 
explained by the following oeohiinietiQ eeguenoei 
H . CH & ca-cOgCEL '•"'' ''^ E ~ ca • cn * cOgCa^  • ^' "•> 
0 
H 
E * C « CH * COpCE, ffRiM) n ^ Q m (M m W^<&g ltttgBlffit40ll^ 
+0 *J OH 
I 
u 
R • C • OBg « C 0 2 ^ 
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To olttain addltionaX «Tid«nee in «v^port of the obs«rratloa 
that i«aottone of porhmisBoio add or n^obloFoperheBSoio aoid 
vith tr«^ B a^«»oBoio estors giT« exoIuai^^S.? the fi «»kQto 
4erivatlT«t a&oth«r pair of t«yni>>g«*«noic 08tox>e l«o« sethyl 
tj^ anafg t^doeosaBoato (IKVIXo) ana jjsiiSQ*2«ootadeeenoata{M?XXh) 
vera euhjaotad to peraoid osi^ation* Xa eaoh caaa i t «aa 
ohearvad that tfe© final p«»f,«ot i® a ^ *»&@to eater rather 
th^ n^ the e^^eoted 2*3 epoxide* She reeulticg meth3^3*koto 
doooe«noate (KK£Ke} and ootadeoanoate (MI^) had ia*p* S8^ 
ana 47^ reapeotiveljr* ^ e i r IE and hm epeotra were fotmd 
to be identioai i^ith that of &eto oster <XIIKa)« ^® ii^ aas 
apeotra of isethsri 3*feeto doooaanoate (XSZHo) and e^ eth l^ 3*keto 
ootadeoanoate (HKZKh) showed soieouiar ion peaks at ts/e 368 
and 284 reepeotively and a haee peak at a/e 116* The other 
ai^psifieaat pea^a ohaerred vera for >»^etodooo8anoate at 
m/e ^§» 305 and for 3«^eto hesEadeeanoate at si/e 2'i9 an^ 253* 
Oinoe the rearrangea^it of epoxide to /^ «»keto eater ia 
oatalyaed by aoid» the oleaTag^ of oarbonpo^xy^n bond ean be 
effooted from both C^  and C, eai^on atoms* 2?hu8 theoretieally 
both 0^  and O^keto eatera {MVL and XXXI) are poaaible* But 
the foraation of only 3*heto eater (XXXX) «aa obaerred* The 
fonaation of 3«lceto ester oan be e3q»lained by the fast that 
the intraaoXeeiiaar hydrogen bonding i s possible between eater 
earboayl and Oj^S ^^'^^^ ^ ^"^ enolio fon&s of the 
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etrctotii7«« (MXtl and KKXXIZ)» Cg^ liyaroxiyS, partieipatl^ii 
^ovUQ %%»& to ft leao etebXs fitr«waer.tM»rt£ !iar6x«^ «zi bo& e^d 
rifii; (K:^£2?)» ^lere&e (^It^ires^X partieipntimi wov^^ lead 
td a eoiai^ Lrtttively core etable ei«»aecib0re^ ri i^ C:^ KA?)« 
I^me th« ecolic otxtmture CIHII£) i© more favourable ecd 
stabiei mhtch tm feetoziissatlozii G*^ ©^ * ^ proGuot 3~fe©to ©eter 
n eogea^  
a * 
en 
. ^ \ 
I II ^ 
0 0 
(3axv) 
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nWMWPM'BAL 
M l B^XtiD^ potato are u&corrteted. XR epeotra were 
obtained with Perklo-EiEier 62t i>pectropliotometer« &IM «peotx^ 
were n m in CDCI« on a Verian A60 inetmiaent irith 2riD as 
internal etafidari* I%8e epeotra vera meaeured in an fii.0»6 
(llita<^ ii/ fsaea epeetrometer vusing a dii«et insert ion easitple 
Inlet eyatem* Thin layer oliroetatographio plates nere coated 
with silioa gel 0 and sprayed vil^ a 2§.^  aqueous solution of 
penHilorio aoid* Pet* ether refers to a fraotion of b»p* 60~80" 
l«Ta values are given in ppa ('^Xst singlet| d* doublet! 
t» triplet} br» broad $ mot aultiplet centered at)» XE values 
are iiiven in mr'* fina and Ilass data are given in the 
discussion part of the thesis* 
?ffep^ F^ lf<>!^  Pt ^uyideoynolQ aoi^ 
7o a solution of undeoenoio aoid (10 g) in carbon 
tetx^iQiiloride (80 tsl) brosine (6 g) was added dropvise* ^ e 
teaperature of the missture vas kept below 10^* Vhan the 
addition vae over» the Qixture was stirred for additional 
4 hrs* ^fter removal of solvent the crude dibroeide was 
refluzed with a soluticoi of potaasiua hydroxide (S2«5 @) in 
water (13*5 IBI)* Heating was continued till the internal 
temperature rose slowly to 1 ^ ^ and reaained there for 30 
Rinutes* fhe nixture was then diluted with 66 lol of water 
and acidified with sulphuric acid* "ShQ product was eietracted 
twice with ethyl acetate* washed and dried* Removal of 
IIG 
0oXT#&t yieldtd a l>roimi8ii o i l vhioh rapidly solidified* 
CryetoWeation from p«t«dth«r (40«>60^ ) fuitilshad 9»iiiQdeoyiioio 
aeid (XXX) 6 g» ii«p« (59*60**)(Litt^'^mtp* 61**)* (fowndi 
C, 72.4?f Hf 9»8« CaXod« for C^ H^^ gOgt C, 72,52| H, 9«89.^). 
8oI'voEi@rouratioa aM dcmercttratioii of 9*tmdeoyiioio soid 
llerouric acetate (6«$8 g) wae pl&oed ID a cocioal 
fX&ek fitted witli a oag&etio stirrer* Water (20 laX) vae 
added to diasolve the sierotxric aoetate* On addition of 
tetrat^ydroforaia (20 ial)» a yellow coloiir appeared* 9*» 
tmdeeyiioio eoid (1*04 g) la tetrahydroforaja (10 ml) wae then 
aS€ed imd the yellov eolotir disappeared in S«*tO seeo&^s* The 
reaotioQ oisture ^ae etirred for 30 c^ jinutee at room tempera^ 
t«r. (-2S») to eompl.«e the o>^o>c»aratlon .t»ee. Sodtu. 
hydroxide (SO loly 3^) was then added, followed hy eodius^  
horohydrlde eolution (20 ial» 0*3^) in eodium hy r^o3d.de 
(3*0 H)« After the reduotios at 30^ the oerotiry «ae alloired 
to settle dovn* Sodivai ohloride solution vae added to 
saturate the water layer* fhe reaction mixture ims acidified 
with dilute hydroeblorio acid to reisenerate the aoids» as 
ve i l as to destroy the excess of sodiua horohydride* The 
product was extracted with ethert washed and dried* On 
ewaporation of solvent a solid (1*7 g) was obtained which 
showsd two distinct spots on fl«0 plate* Xt was chrossatographed 
1 -? h ^ 1 / 
OT«r « wlmrn of aUiea gel (50 e;)« Nation with pet*ether 
with inox^asisig aaount of other fnznlehed two ^C hoaogemoue 
80ii6s (tr Q&a W) ae aa^or and sSaor produota* Oryetalli^ 
0atio& 111 pet.ether sad bemseae <1fl) gaire ahinixi^ orsratale 
of 10»keto u&aeoaiioio aoid (I7)» a«|>« 58^ » (Fotmdt 0, 65«43t 
n, !0,0, Oaloa, for ^^%^2QS* ^* ^^ •^ ^ *^ '^ '^ *^ ^ <<5i3Cij) 
1 o OS 
t7S0 ©a* aite 9»&eto KSSeoanoio aoM (?)t a»p» 53 (iit«^' 
o.p. 53»55°>t (Fonaat 0, 65»5| H, 10,02. Oalcd, for C^ O^g^ O^ i 
e, 66.0f ii» to. ) , IB (omi^) %120 
PerlnrBtisatien of 1ft»lgeto aad 9*»keto tmflecanoio aeida 
(a) 8^ 4«*Di3Ditrpphenyl oaaseaei ^© feato aeiaa (IV sae ?, 
50 isg eaob) i^re aepexatel^ r afiaed to a dear aoXmtioti of 2t4-
dlaitropheayl Is^Sra i^ae (0«1 g ia 4 d setliaBol aad one drop 
of etaphnrio aold}« The aixturea were heated to boiling and 
alXoiied to oool» The umxaX «or^ up followed by oryatollieation 
froa alcohol gare 2i4^inltrophenyl hydrasonee iB»p. 115»1t6** 
and 138*139° reapectlvely. (FoBOd* C, 53»69> H, 6,33| «» 14»45» 
Calcd. for C^ i^^ S^^ Ogt C. 53.671 ii, 6,36t H, 14.73; )• 
^^ ^ Stwicerbagpne* £aoh keto aoid (X7/7« 50 ag) «aa 
added to an aqaeoua solution of aeiiiiearbaalde hydrochloride 
(100 ag) and aodiiam aeetate (150 mg) and the inixtiare ehalcen 
•igorouely* fhe reatiltiag aolid prodvtot was filtered» washed 
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oiiA on ovsratalXleatloR tefm etha&olt irl«ld«d 6«ffiiQarbasoa«8 
r««p«otively, (I^mds Cp 59.99I H, 8#7f fit 16«6« Cciliea. for 
^12^3%%' Cy 56»0t H, 8«9| B» 16«9,^ )« 
Faytial eyntl«ieie of 10»>feeto tmaooaBoio aoifl 
M ]?r^wiii<»^ffi^ ft^ ,1Q*w^ofypt^ffMft^M« c^x^e 10,11* 
dibronotaodeoasolo aolfi (3 c) «»© pofluasfi for 8 hre# irltli 
potaeeiian £iy6roside <6 @)t vator i2 wl) and etlm&oX (f6 ail)* 
The xm\ml ^orlt up yiei^efi a e«ml»(soli6 prod tic t vbich on 
oryetaaLlicatloa la pet«ettier (40-60^) affor^ea lO-maaeo^ f&oio 
acta (?I) ©.p. 42-43** (Mt*^^' m»pt 43^)» (ibunao Cf 72.44I 
Hp 9,99. Calea. for C^ H^^ gOgt C» 72.49I 0, 9#96i-)f IB (CHGI3) 
SI 22 (*C»C-) «r '» 
aoia <t«0 g) vas talcon in a coaioal flask ooolod i& iee bath 
azid ice oOld ei2lph«rio aold (7*9 m) ad€«d aropwiae with 
ehalcliig* ^^B the addition «aa o^ ror» the flaok ime kept at 
room temperature for about 6 hre and tlien poured in iee»eold 
vatert eietraeted vith etiiert vaelied and dried* Kvaporation 
of eolTont gave solid tbieh on orystallieation from pet*etlier 
and benzene (1t1) yielded evaretale of 10»keto unaeoanoio acid 
(IV), m.p* and ii*a*p* 56* (Lit*^^ a*p* 59®)* 
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9«*^^to7iu»io aoid (2 0) vas tr«at«d with io«»eoo3.«d 
0ta.phta>ie aeia (t4»S ^ ) b^ r the ]^roo«€t£r« 6#0orib^ tftrlier* 
The i^saltant hydration froduot vas ohtained ao solid CMtiiipotiBd 
which on eoXtssii ohrosatography O'ver eilioa geX (40 g) ^va 
two pi*oaiiote. Cr3r8tal3.isiatio& ftom p@t*ethor and bocssana 
( l i t ) ^ire oiyataXe of IO->lEatoT2ndeoa»oio {^9)9 m«p« and m«a«p« 
56^ (^it« s»p« 99 ) and 0»kato tmdaoanoio aoid (V}» m«p* and 
».ta.p« 5S-53* (Mt.^5 ^^ ^^  53.55®). 
iid^ition o^ gftB»dibg0!B0benr.aneeia3tph0BaCTide to tairoteaa. 
oa.e;PiBic aoid 
Pi^pai^tioa. of l?»G»dibroQObaa8@na8ulfoaaBida 
In a one l i t re thrae^naolead flaak bens^ ana auifonamid© 
(62*5 §)$ eoditim bioarbonata (45 g> and watar 500 oil wara 
piaoed« ^lan bromina (127*5 g) waa addad with vi^rotta 
atirring. fha raaultiag praeipitrata of UWBB waa fiXterad* 
waahad and driad* k yallow aolid waa obtained» eivp* 115® 
ihlU^^^ ii.p. 115®). 
KHSBS (5.9 gf 0«016 ffiola) and eazbon tatraahlorida 
(55 lal} wara takaa in a oonioal flaok* fhe mizttira waa 
eooXed in an ioa bath* l%thyXundaoanoata (3*088gf 0*016 moia) 
waa then addad dropwiaa at a rata to aaintain the raaotion 
Iku 
twBperatur* at 15*20 with eontlnuous etirriBg* Vh«ii m&tt'* 
tloB vas complete9 the reaetion mixture vaa atirred at room 
teaipeXAture until a clear solution «ae obtained* fhe oourse 
of the reaetioa vaa aonitored by ^ilG, 20r> agueotui eolution 
of oodiujB bisulfite i23 «0L) vas aMed at rooia temperature* 
^ e aixture «a8 thoroughly ehakeia* Organio layer vaa 
separated» and the aqueous layer was extracted three tiiaee 
with carbon t0traohlorido* fhe oombined organio phases were 
washed with water ani dried* Be&oxral of solvent yielded a 
brownish wiaeous oil (7*5. g) whioh showed three distinct 
spots on tttGt 
Oeparation of products 
Tim oily product i3»$ g) was ehromatographed on silica 
gel (120 g) and eluted with Pet*ether (40*60} containing 
increasing aaounts of ether* Bluted leaterial was taonitored 
by TLO» mution with P6t«ether»ether (90t10» w/w) yielded 
methyl I0»11*dibroaoundeeanoate (Ila) as a wisoous liquid 
(1 gt Bf* 0*61) (Foimdt C» 99*96| a» 6.01* Caled* for 
C^gH^gOgBTgi Qf 40*2?| Up 6«14/^h I& (neat)» 1740 (ester 
earbonyl} 790 (C»Br) cia * Fractions collected by elution 
with Pet«ether*ether (82t16| w/v) gave methyl 10«>broao*1W 
hydroxy undeeanoate (xn) as an oily substance (0*9 gf 
Rf. 0.45). (Foundt C, 40.8| H, 7*7. Calcd* for C^gl^jO^Bri 
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C, 48 ,nf H» t .7 i ; i ) | 18 <ii«ftt) 5430 (OH), 1740 (eatw 
e&rbonyl)* 1180 (C»0), ?30 (G»Br) oaT • Tho aa|or product 
(1*5 g» Bf 0*31) iietbyl !0»bro!30»1Wbo&«t&«8tafoiiQi&id«(VH} 
irae colleeted by elutlon vith Pet«eth0x^«th«r (65<35s V/T) 
Be a vieeottG oi l* Xt resietedi a l l utttmpts to ory8ta3Jlie»** 
tlon* (Bomdt C» 49*42| n» 6«67| H, 5»S« Caled* for 
C g^SgQO B^r^ Sj C, 49.76j H, 6.44| K 3 . 2 2 H ) | IB (ntat) 3280 
(S-n), 3070 (C«C-H$ aroaatio), 1160 (^gH>, 730 (O-Br) coT^, 
Cyeliggtion ot ^ »l!>g07aoatilfoiiwfiiao (VII) to Agiyiding CIX) 
Tim ^ •broisoetiltoiiamide (VIX* 1*0 g) in metlianoX 
(30 ca.) was refluzed fop 30 rain, in 0#5 '.'> B06i«n retlioxid* 
(20 nil)* Solvent vae remoTOd taster rediaood pr«88iire and the 
misture isas diluted i^th ^ater (15 !!!l)* tJsual «ork t^ yielded 
a vi@eou3 o i l vhioh was purifteS by oolusm chroimtograpby 
(0.6 fit fif. 0.28) (Fotmat C, 60.82| n» 7.7| ^t 3»91. Calod. 
for Q^^ffi^^% C, 61.181 H, 7.6 | fi, 3,94r) IR (KBp) 3070 
(CgtG.H| aroaatie), 1740 (eater earboiiyl)i 1590 (OoCy arosatio), 
1090 (C-.0)p 1160 (80gK). %1ien ^  -broiKiaulfonttside (VII» 
0.5 g) lias refluaeed vitb 0.5^' eodiua metboxide (10 lal) and 
netbanol for an hr to get ooiaplete eonvereion of (VIX) to 
aeiridise ( l l ) t i t naa observed tbat a new spot vitb fif. 0.35 
developed after an bour. Contplete disappearance of aairidine 
vae observed by TItO and a nev irell defined spot appeared. 
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Flnml vti^ k m^ fts d«feril>«^ ^mxltme fX^&9& tok oily proAuet 
wMeli on purif iCAtiim bj eoXuaoi oliroaatogvmplqr gftv* (0*4 gf 
Bf« 0»35) oiotbyl 10»(S»beiieeseatilfoita]BlAoht*iMthoi3r undteanoate 
(XZ) (Foundl 0» 99«t| H» 8*11 IT, 3.49, Calcd* for G^^B^^Q^Bt 
Ot $9,Si H, 8«0t Sf 9%^ )^ m (CIIOI3) ?2@0 (SO!}* 5070 {G.tG»I!>, 
1740 (•8t*y e^ pboDiyl) 1990 (OaO^  Qfosstie)* t160 CSK}^ ), 1110 
and f090 ©aT • 
t^eoecolo aoid (S«5 e) f^&s taktn i& agixeotte potaesltim 
Iiydroxide (100 i9l» OvIQ^ ^ cm oooli&g sofiiim tiypobromlte 
(50 oO.* 0«55^) «a8 added and the taixture iias kept over &i^t* 
The solution vae acidified by dilute eiUplmrio aeid* Bioees 
of brm i^iiko vae destroyed iiit!^ eodium enlphite eolutioa aiid 
the produot extracted vitb ether* Bther eiraporaticm ^ire an 
oily product nhioh on ooluam obrozaatograpliio resolution yielded* 
10,tf«»dibr<»aou&deeaiioic acid* (Boirndt 0* 3d»52| H, 5»79* 
Calod* for OnHj^ O^gBrgt Of 3S,37| &§ $*BiM$ M (neat) 1710 
(acid eafbonyl)* 720 (OUBr) moT^ and tO(f1)*brooiOt I1(10)« 
hydrosyundeeaaoio aeid (Bounds C» 45*111 H» 7*72* Oalod* for 
° 1 1 ^ l S ^ ' C» 45»01| a» 7*74>)» IB (CHCXlj) 3400-3500 (OH)* 
1710 (aeid earbonyl)* 720 (0»Br) 
2o 
the leoaerle nizture of 10(11 )<»broa»«» 1t(10)*hyarox9r 
UBdommolo aeld tifts dobnsQiaated b^ the iwtliod of Jiaig«g!!M,nn 
and 8po9Vft to the ooFr«si»aidit}g 10(11 }»hydroxy«aideeaiioio 
aoid0» fo the solution of ieoaerio broaohydrosor acid (1*0 g) 
in elaeifa aoetio aoid (62*5 ail)t eino aimlgiaiii (5*7? g) ima 
added and the mixture z«fluxed for about 6 hr« and filteiped* 
Filtexate after dilutlOB vith tiater iras extraoted vith etheri 
cashed end dried* Etaporation of other gave a eolid nhioh 
«afi ohroimtoiiraphed over a ooluma of siXioa gel. (60 g) to 
fufniah t«o eolid pvoduota* OTyatallisation from l>et*etheri 
ether (1tl) afforded pure 10»*hsri3roxirundeoaaoio aoid (XZV) 
a*p* and a*i3*p* 49® (Mt. ^ s*p* 49*5**)(3^ ouadf 0, 65*411 
S, 10.?2* Calcd. for C^^ I^ gOjf C, 65.54| B, 10,89r}» IB 
(oaci^) 3420*3490 (OB) wad 1 UhydroaQruadeca&oic aoid (Kill)* 
a*p* 6a*8® (Lit.*^^ iii*p* 69**)(FottBdi C, 65.38$ H, 10*74. 
Calod* for ^ft^2S* *^ ^ • ^ i *^ 10*89'^ )t IB (OHOl^ ) 3420* 
3490 (OH). 
Addition of MUBQ to internal j|j^| and , | | |m olefinjc 
fatty aeida 
Reaotion of MWiBS with aetbyl ci^9»octadeoenoate 
vaa perfomed by the dropviae addition of olefinio eater 
(2 g) to a eooled alurry of MDBS (2*62 g» 0*032 raole) in 
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earboBt«tMehS.orid« (70 aH) «• d«8erib*d earlier* Th* final 
reaetion mixtture (2*7 g) was durooatoefaphaa arera allioa gal 
eoluaa* Hutiofi with F«t«etliei«i»«tbor In increaoiag aaotint 
gaira four produota* ^tharl 9i10i^lt>roaoootaAaeanoate (XVXZ» 
0,^ 0t ^« 0«87} (Ibundi C» 49»49f % 7«d7« OeloS* for 
^1^36^2^2' *^ ^^•^i *^ 7«^ '^^ *^ ^ (naAt) t740 (eater 
©Brl>oayl)» 730 (C»Br) cm* # atetljyl 9(t0)-broao*10(9)*ljy«9jpoxy 
OQtad«oanoata (119111, 0*5 @» Ef« 0*45)(^uaat 0« $7*78t 
H^  9*25. Calod, for G^^B^^O^nn C, 58.011 0, 9.41^4, IE (n«at> 
5450 ion)^ t740 (eater earbonyl) 780 (0»Br) ca | 9(10)-bro®©-. 
10(9)*^beiiaeiieaulf@BamidG (XX£« 0*68 gt ^* 0«57 Pat^etheri 
ether 5iS)(Fot3&dt C» 56»10| Sf 0«0i| I7» 2«7« Oalod* for 
CggH^ gO^ HSBrt Ct 5«»4| I2» 7*9i f*» 2»6.4, IS (neat) 3200 (S-H), 
3070 (0«iC»Bt aroaatlo), 1740 (eater oarbon3rl)f 1590 (G«Cp 
aromatic) 9 1160 (^gK)» 1090 and 720 (CBr) ca*S cmd pr<^mct 
(SKt 0.45 gf Ef« 0»2y l>et« ether tether 3i2} (Foondt C, 56*33t 
H, 8,03f Et 2,5» Caled. for Cj^ ^^AoV^Brt C, 56,41 H» 7.9» 
B, 2.e;:), IR (neat) 3270» 3070, 1710, 1590, 1090, 1160 and 
720 m'K 
* 
Cyoliaatlon of 9(1Q)«»hro»o*10(9)«»H-'hengenea«lfonaaid^ 
to n|,|n*aalridine (XXI) naa oarried out aa reported earlier* 
The final reaotion product on coluam ehroaatogiaphio reaoltib* 
tion srielded 50f' of (XXZ, Bf, 0,15, Pet .ether tether, 3t2)« 
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(Foim«« C, 65.821 «• 9.5?»| ®» 5.2. Caled. for <^23%%^^* 
C, 66.51 f H, 9»09f B^  3.10/). IB (KBr) 5070, 1740, 1590, 
I090f 1160 and 650 (f^p<»agiyidin«) ea* • 
A eiffiUfir rdftOtion of seth^rl olaidate (2 g) with 
£^ 13)BS (2,62 0, 0.052 mold) tn oa]rit)oa tdfYftoblorldG (70 aO.) 
vae oanrled out as reported earlier. Final vork up yielded 
as oil^r 0ub0ta&O0 (2.8 ^) vtiioh on purifioatiofi ^ve 3i;7XI, 
S?1II, SlXa and SSa ia about oqual quantitiea an€ Imping 
aliaost aimilar eliroaatoe^phlo oM IE oharmoterletios as 
tbose obtained from sathyl oloste. 
Oyolieation of S.ISa and Ma. vith aodit^ s oothoside 
gave a poor yield C50r^ ) of e^iridlno (XXII) (Fouadi C, 66.311 
n, 9.12| », 3.12. Calod. for C^ gS^ 0^4^ 81 C, 66.511 a, 9.09| 
S, 3.10;)t m (EBr) 3065, 1720, 1590, 1090, 1160 and 88© e»*' 
(tyapi»iagiridine) • 
Reaction of metlarl 10>katomdooaRoate trith oxcaaa 0f 
Froparation of ilardraaoic Acid fol^ution 
fha li^ thod of ^ural and S^ Hora vas adoptad for 
the preparation of hydrasoie aeid solution* Sodium asside 
(4 $) vaa diesolTsd in vater (20 o l ) . Bensene (30 m) vas 
addad at 0^ to the aqueous eolution of bydrassoio aoid. 
2b 
SvCLpliiirte aeid (4 ffil) natt th«n aAd«d tfropvlee vith eontiauotui 
•haking ov^r a p«Fioa of 30 ai& at 0^ » Aftor tho addltloii 
i t was fnrtliar elmlceii for an i^6itlonal 50 ain« and tlie 
orgittiio bansane layar vae eoparatad» drlad and flltaved* This 
solution of tiydrasoio aoid «ae dilotad b^ 50 lal of ad^itioxial 
bons!6na* 
%tl^l IO»£catoQ£ideoano£ite (g p^) im bonssena (SO s^) vaa 
added droimiea oirar a period of fotir hT9 to a ooole£ aolmtion 
of h3rdra:soio aoid and borontrifIiu)ride atherate (1*5 ^9 
fraoMsr diatillad)* fho ci^ttira WLQ eXlowed to atend at 
rooa t©5sp0rat«pa for 24 lira* Colvant «a© r®s>ovad un^er 
redttcad prasaura* ^ e raeidtia lam dissolvad in athar» washed 
with ttatart sodium bicarbonate solution i3'^)w «atar dried* 
On a^aporation of ethor an o i l (1*7^) Has obtained whioli «ae 
otu^ omatog^ rapbad over eilioa gel (60 g) and elutad in 25 ad. 
portione* Hution irith bensene^etber (89i15» v/r) gate (KXXV), 
(Foundt Ot 65«46| H^  10»76| B« 5,9« Oelod* for C^ gH^ O^^ t 
0, 62«9| iif 10.041 fi, 6*110), ^ (cacaj) 5460 <S^), 1730 
(COOOE^ ), 1660 (OCiiH)« Farther alution vith beneena ether 
(75t25» vh) «aTa (JOV). (Foundi 0» 58.89| B, 10.65t ^t 11*U 
Calad* for C^ pHj^ KgOjt C, 59*011 a, 9*8$ ll, 11*4.^), M (CHCI3) 
5660*5460 (SB), 1750 (CO^CII^ ), 1660 {mM m Q ^ B.)* 
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Qio iMBidc (MVf) and mmm (KXf} vtrt t«ie«ik tq^  iMp^ * 
lately (0«$ gt 9aoh) Jla 7(^ ^ eolpliiirlo aold (to lil) fltnd 
hydroXysad by heating for 3 iira* following the preeedtire of 
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6ta&8to&e • fhe hydrolyeed produets novo eepavated in 
aeooTda&ce vlth the proetdure of B&m et el» • fhe aqixaotia 
reeid^ie after .re&oiral of other prodnote mtn firet fmB.e alkaline 
and then ea^raoted vith ether» vaahed irith water m^ dried* 
Benovel of eoltrent afforded eiainee nelting ©t 1t4 WRd 115* 
# 109 o t 
(Xiit* c«p« 115*118 } and miaced melting points of the two 
produote ohte i^ned f^ia (KKX7) and (£XV) ehowed no depreeeion 
(Fotmdi C, 62,g5f H» 10,4n ^$ ©•U Cal«^* for C^ S^ I^Ogt 
Of 62.421 n, iO^mt B, 0,Or)i IB C^ CSLj) 3280 (B-H) eia*\ 
Prept^ Tfttion of O g^t C^ g and C^ ^ tran»»8*^noio aoida 
" — - | - [ T [ -T-- ! • • 1 1 1 . .1 l.l I..I I . . l . ' l l 111 IIILJ.. JI.J.I.JL... i l l „ . . U -
J|^y[^S«hexadeoenoiOt oetadeeenoic and doooeenoio 
aoide were prepared froa palsiitiOf ateario and heheaio aoide 
reepeetively by following the procedure of Palaaeta and 
JProatenik' • The final prodiwts were purified by oolunn 
ehronatography over ailioa gel. fheir methyl esters (n.p* 26p 
57 ^ 4e» T.w..tlT.l7> - r . W . p . ~ d K, r . n « ^ th. «,!« 
(2 g)» with absolute methanol (25 al) and oatiaytie anount 
of sulphurie aoid* 
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To tli« Will stinmA ffiiartmr* of tim caturAted aoid 
(90 ^} end red p&oepheroiui CS,25 9)9 dr? brmtlae (t3 t^) 
nme m6j&9A aropirio* at 90^ in a period of 7 hra* fhe fixture 
vaa vi^rotielsr atirrefi dixrln^ the addition of bromine l»y 
uein^ a mercury oealed stirrer* Oeating was oontina^ for 
24 hrs and tlie oooied solution ^^ ae poured into eold viater 
and left ovemi^t* The solid product vas filtered* eietraoted 
vith etherf washed with f(^ > aqueous sodium sulphite solutiont 
then with distilled water and dried trnr anhsrdrous eodimn 
sulphate* After evaporation of ethert 2»hrooo acid was 
ohtcined* ^ e bro!so aoid was refluxed with powdered potassium 
iodide (47*5 €r) in ethanol 95^ C230 aSL) for 6 hrs» fo the 
oooled solution potassiua hjrdroxide <3S»9 e) was added and the 
Qixture was refluxed for another 4 hrs* Bxeess of ethanol 
was reaH^ ved by distillation and the residue was treated with 
dilute hydroohlorio aoid* The produot was esEtraoted with 
ethert w?ished thoroughly with water and dried over sodium 
sulphate* After ewaporation of the solTent» a mixture of 
Jfi^ff2»enoie and the eo^produot 2«»hardrox|r aoide was obtained* 
?he 2»bydroxy aoid was separated frost tn^»»2*enoic 
aoid as a copper chelate by treataent with ewprio acetate in 
ethanol and acetic acid* After reaovlng the iapurities by 
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ooXtisD tin^aatogmphyt pur* JaEftB£o2«>«&oic aoia vme obtained 
as a eoXoixrl»88 prodoot (yield §--^  50#^ ) by OfyotaXXieatlon 
fhe aeXting poiata onA eoabuatlon data of lia&8r2* 
eaolo adds of 0^ ^^  C.. atia 0^ ^^  aarles are gl^an belov* 
t>^a*>2*bexaftaeeB0l.c aeid (S^XXa)* i!i«p» f4^ (Mt«^" a«p* 
53»5**)(Foiinai C, 75,50f H, IUQ2, Caled» for C^ fiH^ O^gi 
€» 75«53t »^ 1U89^ )^» Xa (COX^ )i 1690 (aater earboiiyX)^ 
16S0 (o<rt^  •tiBsattKrated) end 980 (|ygn^ aonbXe bond) o@* • 
graiiB»g^»oetaaaoeaoio aolfl (XX\riIb)» ffl.p« 59^ (l«lt»^ ai»p» 
58.5**)(^oiin«t C, 76,50t E, 12»10, CaXcd. for Ct8%4*^ 2* 
^Qaa^2»doco8e&oio add (:SKVIXo)p B»p» 69^ (I»it»^ n»p» 
68,5-^9**)(rotmai C, 78.00| H^  12,44. CaXcfi, for O^^^^^^* 
I^tif^l9fi y^ gfyftpy f^ ?^ ^ i^l^ 'yn^W %«»ftr2»^oft^^B 
BaaetioB of a»oliXoroperbeiieoio aoi<3 with natbyX 
lXS^2«hasad«o«&oat« (XX7XXa}t oetadaeanoata (XXVXIb) and 
doeoataoat* (XXVIlo) vaa oarrltd out by foXXoviug tbe pro* 
eadnra of (HmatoBa aad Jaeobabar^®, To tbo aoXution of 
aatliyX aatar (2*9 g) in ehXorofora (29 iiiX)t fli*obXoroptrbaazoio 
acid (8*7 g) in ohXorofom (25 fl£l) naa addad with ahaldag* 
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fh* miitusw im« kopt at »>oa ttmp«x«tiiF« for t2 daye and 
tusiitied 1)j tfiraot and piorie aold ^0« Fiorio aoid TiiG 
of the rtaotion miictwe a^-va positlTt tost for oxirana 
(a faint mramco vpot) icdieating tlia formation of apoxida 
in solution* Direet ^C shoved epote oorraapondii^ to 
unraaotad nethyl eatera (iXIfXIatbtOt Bf* 0*6?t D«85i 0«90) 
a denaa epot for/^ ••kato eater ClKZKapbfO» Bf« 0*60f 0*€St 
0«66) and a fiBint spot for aposlde (XXTIXIathtOt Ef* 0«^a» 
0*359 0*38)• Tim reaotion pro^uot im© estraotad with athar 
and ptirifiad by both coltcac chroniatocraphy tieiag aiXiea gal 
and patftethert athar a« eltitics solvent oad hy preparative 
^Ui MBtOQ ailioa gel (% tm) and pet»oth0r»eth©r {8Oi20t v/v) 
aa dafalopin^ solvent* Mter eeparation a vhita or^^tallina 
product (2*00 gt -^ IOH) ^aa obtained ana Shoved negative 
pierio acid teat in each oaaa* Eeaotion of perbensoio aoid 
vlth (}aiVIZatb»e) naa aXeo oarried out aooording to the 
prootdura of Artamanov • fhe final wtxtk vip yielded the i^ usw 
product aa obtained by the oxidation of isNohloroperbenaoio 
aeid* The stelting pointa* oocibuetion data» and epeotToeaopio 
behaviour of 3»kato eatera of Q^^$ 0^ ^ and 0^2 ^oriea are 
given below* 
Methyl 3«katohexadeeanoatet m*p* 38^ C (Found i 0» 71«8t| 
Ht 1t.?3* Caled* for ^7^?%* ^' ^^•^'^^ »^ ^1»26i')» 
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m. (OCl^ )s 1745 (•8ttr earbonyX aM 17i? «»* (k«to) 
K m r f . t , 8.7, 7.8, 7»0 and 6,3, 
Mfttliirl 3*&eto oetafl«eaiioat« a«f * 50^ (fottn^s 0, 73»0?| 
H, 1f»52* CnXca. for C^^ a^ gOji C, 73.07f a, It.SJ; )• 
BI«th7l >»keto docosasoatQ, s«p« 5d^ (FounSt C, 74«94t 
n» insot ^aoa» for %^%^o^* «• 75»oof a, 11.95/). 
n%Avm*ion o f / -kgto »qteyfl (MVlIaab^e) toJiydyoaiy 
2o the eolution of tsethyX 3«»keto ester (0*49 g) in 
absoS^ ute laetliasiol (15 t£t.)§ ac^ equisolar amotmt of sodium 
borohjdride la laetbanol (15 ol) vae added portlonirise. l^e 
solution iras kept at room t^itperature for 2 hrs «ith oooa^ 
slonal eliDlei8£« The solvent nae evaporated to dryness and 
product eactvaoted vith ether. Evaporation of ether gave 
methyl 3»l^roaqr ester, ^ e melting pointSf combustion data 
and £E spectra of 3>»hydroiy esters of 0|gt H^ g and Cgg series 
are given belov. 
Methyl 3»hydroxy hexadeeanoate (X3as)» a*p, 57^ (Founds 
Of 70.92| H, 11.29. Calod. for C^^^O^t 0, 71.32| H, 11 . e ^ ) 
IB (C20l4> 5**5 (OM), 1740 (ester oarboayl) oa"*^ 
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C, 72.51 f a# 12.14. Cikled. for C^^B^gOj* C, 72.611 H. t2.10f^) 
IB (CCa )^ 9445 (00)9 t740 (otter eaTbonyX) onT^. 
H«t2iyl >*!iy€irox3r ^oeosttnoate (KXXo)y m«p* 70^ (foundt 
C, 74.45r K. 12.43. Celcd. for ^^jh^^J^ ^* 74.591 fi» 12.43r>). 
IB (CQ^> 3445 (OG), 1740 (eater eafl»onyl> eo*^. 
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